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This Standard Oil 
product made 
better grinding 
possible 

at Cessna 


Aircraft Company's 


Industrial Products Division 
licked three problems with 
ARGON Oil No. 4 
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Situation: A fluid used in grinding operations at this Cessna 
plant at Hutchinson, Kansas, was creating three problems 
1) It washed the lubricant from regulator wheels and 
grinding fixtures, causing them to freeze. 
) It caused build-up of deposits. 
) It stripped paint from machine surfaces. 


What was done: Cessna management called in a Standard Oil 
lubrication specialist who recommended Arcon Oil No. 4 in 
ratios of 100 and 150:1 for test. The coolant was tested in two 


centerless grinders for two months. 


What happened: All three conditions which were hampering 
operations were cleared up when the switch was made to 
Arcon Oil No. 4. Cessna also found that work remained rust- 
free after passing through the machines, something that had 
not been the case before. They also found that the coolant 
didn't foam. With no foam, more of it stayed on the wheel, 
resulting in cooler operation. Faster cuts were obtained with 
finer wheels. All 12 grinders in the Cessna shop were then 
converted to Arcon Oil No. 4 


What you can do: Get more facts about Arcon Oil No. 4 
from the Standard Oil office near you in any of the 15 Midwest 
or Rocky Mountain states. Or write Standard Oil Company 
(Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


Quick facts about ARGON Oil No. 4 
e Clear, transparent fluid @ Able to control corrosion and rust on 
work and machines @ All chemical. Does not support bacteria 


growth e Unaffectec imidity @ Fire resistant ¢ Odorless 





How to make big diesel drives 
dependable...and PAY OFF 


The “Catia,” dieselized dredge built by Dade Drydock Co. Of ong 
Miami, Florida, was designed to take advantage of standardized’ =" = 
gear machinery, minimizing costly downtime on routine and emer- 9 


gency work in the vast land development program in Venezuela. Pat 
. ee > 


with COTTA HEAVY-DUTY 
REDUCTION UNITS 


In designing hard-working, dieselized equipment 
that has to operate thousands of miles from the 
nearest repair parts facility, it will pay you to 
specify Cotta heavy-duty reduction units. 

On the main pump of this dredge (shown working 
on the Caribbean shoreline), the builder used a 
Cotta 1.68:1 reduction unit behind a _ super- 
charged Caterpillar 4 cycle mode! D353 diesel 
engine. The pump has been in continuous opera- 
tion since its completion in Miami several months 
ago, working at rates up to 150 yards of rock 
and sand per hour—more yardage per horse- 
power than from two other dredges used on this 
same project. The engine horsepower of 290 is 
easily delivered to the pump through the tough, 
smooth-operating Cotta reduction gear. 


THIS INFORMATION WILL HELP YOU 


Sent free on request diagrams, capacity tables, di- 
mensions, and complete specifications. State your 
problem — COTTA engineers will help you select the 
right unit for best performance. Write today. 


COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 








Whether you have a problem of transmitting 
2,000 ft-lb of torque behind a big, high-speed 
engine, or providing multiple speeds at medium 
torque loads, Cotta can build you an “‘engineered- 
to-order”’ transmission or gear reducer, in quan- 
tities of ove or 100, that will do the job when 
the going is rough and last the lifetime of the 
engine. Thousands of dependable Cotta units 
are in use all over the world on rail cars, cranes, 
winches, drilling rigs, trucks, and other heavy- 
duty mobile equipment. 


An 
Assurance 
Dependable 


Service 


HEAVY-DUTY 
REDUCTION UNITS 


“Engineered-to-order’’ 
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Heavy duty Kenworth “803” end dump truck has 
high-strength front axle cast in Nickel alloy 





steel. Loaded weight—70 tons. Made by Kenworth 
Motor Truck Company, Seattle, Washington. 


All brawn...no deadweight... 
when truck parts are cast nickel steel 


Where you need stamina in cast steel parts — with- 
out a dead-weight penalty —you’ll do well to look 
into cast Nickel alloy steel. 

Kenworth engineers needed off-road toughness 
and strength in the front axle of their 36-ton capac- 
ity ore truck. Needed light weight, too. They chose 
a cast Nickel alloy steel containing 1% Nickel, 0.6% 
chromium, 0.5% molybdenum. 


Axle is through-hardened for long life, 
minimum maintenance. 
The finished axle, hardened to 200 Brinell, develops 


a yield strength of 78,000 psi, a tensile strength of 
98,000 psi at 21% elongation. 

To help you solve specific automotive material 
selection problems ... select the most practical ma- 
terials ... Inco Development and Research offers a 
valuable fund of information on Nickel alloy steels. 


Just write Inco, telling us about your metal problem. 


“Registered trademarl 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street Inco. New York 5, N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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Cutting Costs with Adhesive Bonding 
“Chemical fastening” is winning increas- 
ing attention from the automotive and 
aircraft industries as an economical join- 
ing method. Part I of this two-part arti- 
Absolute Mobility cle surveys reasons for the ye adhe- 
Major General Nelson M. Lynde outlined sives, their classification by chemical 
important objectives of military vehicle groups, and the basic types available. 
planning at American Ordnance Techni- Page 46 
cal meeting. Strategic, tactical and logis- . 
tic mobility were defined as components Gear Makers Discuss Advances 
of “Absolutely Mobility.” Techniques for advancing the art of gear 
Page 33 making to fill present and potential de- 
mands for still higher precision were 
discussed at the 43rd Annual Meeting of 
Planning Military Vehicle Reliability the American Gear Manufacturers Asso- 
Dr. P. W. Lett, Chief Engineer, Defense ciation. Automotive Gearing Committee 
Engineering, Chrysler Corporation, de- heard report suggesting improvement in 
scribes methods and techniques of devel- presentation of data. Page 51 
oping field data needed for engineering : 
planning. Increased vehicle reliability i Machine Tool Up-Trend Evaluated 
a result of using improved data acquisi- The market situation for machine tools 
tion methods. has changed at the close of the first six 
Page 38 months of 1959 as compared with condi 
tions in 1958. A canvas of typical firms 
shows what changes have occurred and 
Ford's Quality Audit Program what is recommended for planning future 
At each of the Ford plants there is a ordering of metalworking production 
quality audit team whose assignment is equipment. Continuation of up-trend is 
to audit cars that have been approved by expected during last half of 1959. 
the plant inspection system. John A. Page 
Fournier, Manager, Chassis Quality, tells 
how 1500 different items are onedd un- 26 New Product Items, 
der this audit system, which provides a And Other Features, Such As: 
numerical value for each defect scored Metals Report, Industry Statistics, Ob 
under a rating system. servations, and Automation News Report 
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FROM NEW YORK: “All four cf my brakes are always perfectly adjusted whether 
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FROM DENVER: “There’s new pleasure in mountain driving now that | know 


I’m on the throughway or driving in bumper-to-bumper traffic in the city.” my brakes always have maximum stopping power.” 


FROM ATLANTA: “Knowing our brakes are never out of adjustment gives me a 
wonderful safe feeling. I’m at ease even when taking the children to school.” 


Bendix * Self-Adjusting Brakes give dealers 
a double-barreled sales appeal: safety plus 
economy. And those in close touch with 
today’s market know that these two appeals 
—safety and economy—are among the most 
powerful sales points that can be made to 
the American buying public. 

Car prospects quickly realize that there’s 
real safety in always maintaining the brakes 
at maximum stopping power. And the 
obvious savings that they make by elim- 
inating the expense and bother of periodic 
brake adjustments. What’s more, with all 


FROM MINNEAPOLIS: ‘In al! kinds of weather, self-adjusting brakes give me 
stopping power at its best—and save the cost of brake adjustments.” 


brake shoes always correctly adjusted, 
there’s always the right clearance between 
pedal and floor. And that’s a feeling any 
car buyer appreciates. 

Reasons like these make self-adjusting 
brakes a good “talking piece’ for dealers. 
It won’t be long before car buyers every- 
where will know about self-adjusting brakes 
—and want them. But this latest advance- 
ment in brakes joins power brakes and 
power steering as examples of how Bendix 
pioneers and develops improvements to 
meet the needs of the automobile industry. 


*REG. U. S. PAT. OFF 


Bendix pivrsicx South Bend, wo. 
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crack an egg@ 


or shape 
a missile # 


‘ 
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100,000,000 Ibs. 4 
of pressure — so delicately : 
controlled that it can J 
be made to crack the # 
shell of an egg.’4 
Use the fabulous forces 9 
of present day forging 4 
skills to crack the 
barriers of space —:3 
weight, strength, 4 
high temperatures. } 
Forge the future, -% 
today. 
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FORGING 
ALUMINUM MAGNESIUM STEEL TITANIUM  BERYLLIUM 


MOLYBDENUM 
AND OTHER UNCOMMON MATERIALS 


COLUMBIUM 


WORCESTER, MASSACHUSETTS 


GRAFTON 


HARVEY. ILLINOIS 


MASSACHUSETTS FRANKLIN PARK. ILLINOIS 
DETROIT. MICHIGAN FORT WORTH. TEXAS LOS ANGELE 


CALIFORNIA 
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Truarc rings and dispenser speed staple gun assembly 60% 


This big production increase was made by Swingline, Inc., 
Long Island City, N. Y. in assembling the handle lock of their 
high-compression staple gun. 

To speed production, the Truare Prong-Lock® Series 5139 
retaining rings come pre-stacked for use on the Truarc dis- 
penser (shown in foreground of photo above). Application is 
simple, fast and requires no skill. The operator, using the 
Truare applicator, grasps the bottom ring, removes it from 
the stack, and installs it, quickly and easily, in the staple 
gun assembly. 

The Truare ring replaced an ordinary flat “C” washer, 
previously used in this application. While the unit cost of the 
washer was lower than that of the Truarce retaining ring, the use 
of the rings resulted in assembled cost savings of $25.00 per thou- 
sand staple guns. The reasons: a 60% increase in production 
due to faster, easier assembly with Truarc tools, and the 
elimination of time-consuming, costly adjustments made pos- 
sible by Truare rings. What’s more, the bowed Prong-Lock 
ring improved product design by providing resilient end-play 
take-up ... eliminating looseness or binding in the parts. 


Truarce retaining rings come in 50 functionally different 
types ...as many as 97 different sizes within a type...6 
metal specifications and 13 finishes. Truare assembly tools, 
pliers, applicators, dispensers and grooving tools are avail- 
able to speed production of virtually every kind of product. 
Make sure you have on file the new 16-page Waldes Truarc 
Assembly Tool Catalog No. AT 10-58. Write for your copy 
today. And remember Waldes engineers are always ready to 
help you solve your special application problems. Waldes 
Kohinoor Inc., 47-16 Austel Place, Long Island City 1, N. Y. 


1959 WALDES KOHINOOR, INC 82 


_ WALDES 


+. TRUARC 


= RETAINING RINGS 


Waides Kohinoor inc., Long Isiand City 1, N. Y. 


TRUARC RETAINING RINGS...THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 
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Automobile Seat Cover Association 
of America, annual meeting, 
Edgewater Beach Hotel, Chi- 
BEFORE BRUSHING — Clutch back-up cago, Ill. July 9 
plate ha harp edges carries fine chips and 
burrs inside teeth Truck - Trailer - Manufacturers 
Assoc., ith Annual Summer 
Meeting the Homestead Hot 
Springs, Va. July 12-15 
Sixth Arnual Symposium on Com- 
puters and Data Processing, 
Denver Research Institute, 
Stanley Hotel, Estes Park, Colo 
July 30 


Second Annual Western Reaional 
Meeting. American Astronauti- 
cal Society, Ambassador Hotel, 
Los Angeles, Calif Aug. 4 


Industrial Engineering Conference, 
University of Michigan, Ann 
Arbor, Mich Aug 


AFTER BRUSHING — Figes and surface 
junctures are uniformly precision blended 
Chips and burrs are thoroughly removed to 
help assure troublefree performance 
ASME-AICE Heat Transfer Con- 
ference, University of Connect 
cut, Storrs, Conn Aug. 9-12 


Western Electronic Show and Con- 
vention San Francisco, Calif 
Aug. 18-21 


10th International Congress of Ap- 
plied Mechanics, Congress 
Building, Stresa, Italy 
Aug. 31-Sept 


Auto maker races to a perfect finish 
... Cleans, blends 450 parts-per-hour with OSBORN Power Brushing Technology, Computation Cen- 


ter, Cambridge, Mass. Sept 


4th National ACM Conference, 
Massachusetts Institute of 


HESE cl h bac ' 7 Society of British Aircraft Con- 
SSE e slates 
SSE clutch back-up plat product of a struction, 20th flying display 
leading auto manufacturer—are quality fin- ynd exhibition, Royal Aircraft 
ished at high production rates with versatile, Establishment, Farnborough, 
low-cost Osborn Power Brushing England Sept 
The job requires blending sharp edges and 
f —_ tl tel } i Society of the Plastics Industry, 
surtace unctures o e intr ‘ shi . i 3 
: , 5a , en cee Inc Midwest Section Confer 
plus thoroughly removing fine metal chips pane French Lick Sheraton 
and burrs that could later cause trouble in the Hotel. French Lick, Ind...Sept 
clutch assembly. 7} 0) rn rotary power brush- 
ing setup does the entire endu and deburring Nationa! Auto Accessory and Parts 
job rapidly, uniformly, «¢ ’ cally. Rate 150 Exhibit, Las Vegas, Nev..Sept 
parts-per hour 
National tndustrial Conference 
Low-cost precision finishing like this can be Board, 7th marketing confer 
applied to many types of products you build ence. Hotel Waldorf-Astoria 
today. An Osborn Brushing Analysis made in New York, N. Y Sept 


} 


your pl int at no cost or obligation can pinpoint 


improve International Automobile Show, 


where you can speed production 
Frankfurt, Germany Sept 


4 POWER BRUSHING HEADS plus 


a 6-station index table setup produce a quality quality cut costs with modern power brushing 


finish for automotive clutch parts. Osborn Methods. Write or wire us for details. The Oshorn 
Monitors Brushes working at 1750 rpm Va vet , ( p ) } » Clewe Steel Founders’ Society of America, 
automatically deburr and blend 450 parts-per ¢ ty, OF 57th fall meeting, The Home 
hour in this low-cost operation stead, Hot Springs, Va Sept 


instrument Society of America 


14th annual instrument-auto 

f / mation conference and exhibit 

4 international Amphitheater, 

huA Chicago, Ill Sept 


industrial Nuclear Technology Con 
ference Morrison Hotel, Chi 
cago, Ill Sept 
BRUSHING MACHINES e BRUSHING METHODS 
POWER, PAINT AND MAINTENANCE BRUSHES ¢ FOUNDRY PRODUCTION MACHINERY 
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Vacuum Cleaner Manufacturer Specifies 


OSHUEO Fabricated Welded Tubing 


wo 


Bending vacuum cleaner wand. A variety of fabricating operations also is performed on Ohio Special Quality Seamless Tubing. 


ae Value analysis showed it would be more economical up schedules. And we don’t pay shipping costs on 
to buy than produce fabricated welded tubing parts Scrap — just on finished parts... 99 

for our new cleaner. What's more, we could avoid Let Ohio Seamless translate your designs into fin- 
additional capital investment in equipment. ished parts... conserve your capital... cut your 
production and shipping costs. Contact your Ohio 
“So we added Ohio Seamless to our production Seamless representative, listed in the Yellow Pages, 
line. They have the equipment and facilities to meet or the mill at Shelby, Ohio — Birthplace of the 


our design requirements and to hold to our stepped- Seamless Steel Tube Industry in America. 


OHIO SEAMLESS TUBE DIVISION 


of Copperweld Steel Company + SHELBY, OHIO 


AA-SM4T 


Seamless and Electric Resistance Welded Stee/ Tubing + Fabricating and Forging 
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Automation for 
Short Run, Low Volume 
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Two-bank com- 
pressor for several 
4 cylinder models. 


PRODUCT MIX 
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Three-bank com- 
pressor for several 
6 cylinder models. 
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Four-bank com- 


pressor for 8 and 
12 cylinder models. 
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Featuring a high degree of precision, process- 
ing versatility and machine flexibility, these 
two new Cross machines process a complete 
product mix of 4, 6, 8 and 12-cylinder hermetic 
compressor housings in lots of 50 each. The 
two-way boring and facing machine rough and 
precision finishes crankshaft bores, thrust faces 
and the motor mounting face. The two-station 
shuttle-type machine rough and finishes all 
bank faces and cylinder bores. 

Both machines provide completely automatic 
operations including part indexing and shuttle; 
incorporate automatic lubrication including 
new methods of lubricating cross facing heads 
automatically; and both provide optimum 
flexibility for handling future part design 
changes including major dimensional varia- 
tions in the number, diameter and location of 
cylinder bores. 

Both the two-way and shuttle machine com- 
bine rugged dependability for heavy stock 





removal in roughing with a high degree of 
accuracy for precision finishing. Critical tol- 
erances are held closely; bank and thrust faces 
relative to cylinder bores are held square with- 
in. 001”; main bore and cylinder bore diam- 
eters concentric within .001”; motor mount- 
ing face and crank bore thrust faces held 
parallel within .001”. 

The two-way and shuttle machines are 
smaller and far less costly than a group of 
standard machines that would be required to 
perform identical operations without auto- 
mated features and advantages. 

Both machines incorporate standard Cross 
“Building Blocks” including wing bases and 
feed units. All standard and special parts are 
completely interchangeable for easy servicing. 

For details on these—and other automated 
Cross machines for profitable, low volume pro- 
duction, write, wire or phone: 


Established 1898 


THE 


Firsl in Aulomalion 





co 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 


Where the Shift-Ratio Per Mile Ils High, 


the shit isto LIPE CLUTCHES 


Stop-and-go ... creep-and-crawl ... uphill- 
downhill... wherever the overall frequency 
of shifting is high, it’s hard to keep clutch 
maintenance costs low. 

Fleet operators know it’s not the number 
of miles per year that put a clutch to the 
cost test. It’s the number of engagements 


per mile. 


For more ton-miles and more 
engagements between shop- 
stops, equip with Lipe 
Heavy-Duty DPB Clutches: 
single and two-plate types; 
12”, 13”, 14” and 15” sizes; 
torque capacities from 300 

to 1900 ft.-Ibs. 
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That’s why so many operators are con- 
verting entire fleets to Lipe Heavy-Duty 
DPB Clutches ... both on new trucks and as 
replacements of original equipment. 

They’re buying Lipe. Why not sell them 
Lipe ... either as original or optional equip- 
ment? Customer response will prove to you 


..- the trend is to LIPE. 


corPpPORATION 
syrRacuse t, w Y 
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LETTERS 








Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


HEAT TREATING 


Your article on induction heating 
in the May 1 issue should be of 
real value to the induction heating 
industry as a whole. We are very 
much interested in this informa- 
tion and would like to pass it on to 
some of our Field Sales Engineers. 
If reprints or tear sheets are avail- 
able, we would appreciate having 
as many as you can spare up to 
twenty, if possible. Any number 
you can reasonably supply will be 
appreciated. 
Peter A. Hassell 
Assistant Sales Mer. 
Magnethermic Division 
Ajax Magnethermic Corp. 
Youngstown, O. 


I have reviewed the three articles 
on the use of heat processing or 
heat treating equipment in the 
automotive and aircraft fields ap- 
pearing in the April 1, April 15, 
and May 1 issues of AUTOMOTIVE 
INDUSTRIES. They represent a defi- 
nite contribution to members of 
these industries and also to people 
like ourselves who supply equip- 
ment for these industries. 

A. R. Ryan, Mgr. 

Process & Industry Market 

Development 

Industrial Heating Dept. 

General Electric Co. 

Shelbyville, Ind. 


Just wanted to take a moment to 
tell you that the article on “Lat- 
est Developments in Heat Treat- 
ing for Automotive and Aircraft 
Field” (AI, April 1, April 15, and 
May 1) were among the best and 
most complete we have seen on 
heat treating equipment for some 
time. 

Cary H. Stevenson 

Lindberg Engineering Co. 

Chicago, Il. 
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BRAKE BOOSTER 


The April 15 issue of AUTOMOTIVE 


INDUSTRIZS (page 21) shows an 
Aston-Martin car equipped with 
Baldwin Hydro-Booster’ Brakes. 
Would you be able to advise the 
address of the Baldwin Co., which 
presumably manufactures th 
brake booster set-up? 


We are trying to find a “booster” 


for use with Bendix Hydraulic 
Brakes which does not require a 
vacuum operated mechanism be 
cause it is to be used on our powe1 
graders equipped with Diesels 
J. G. MacDonald 
Dominion Road Machinery 
Co., Ltd. 
Goderich, Canada 
@ Tiry David Brown Compa- 
nies, makers of the Aston Ma 
tin, 96/97 Piccadilly, Lond 
W.1, England and E. Baldu 
& Co., Ltd., 65 Gravelly Lane, 
Erdington, Birmingham 23, En- 
gland. Any suggestions from 
readers on sources in the U.S 


for such a booster? Ed. 


BATTERY CHARGER 


In the Tabloid section of the 
April 15 issue of AUTOMOTIVE IN- 
DUSTRIES (page 25) a news item 
stated that a Texas company had 
developed a device called Gen-O 
Drive, which would assure a con 
stant battery charging rate for a 
car, even when the engine is idling. 
We would appreciate your identi- 
fying this manufacturer. 
Morton Jaggard, Chief Engr. 
Arabian American Oil Co. 
New York, N. Y. 
@ The 
Gen-C-Drive_ is: 
General Products, P. O. Bor 
7425, Houston 8, Tex.—Ed. 


manufacturer of — the 


Consolidated 


IN 
FASTENERS 
SOUTHERN 
IS 


ermanence 


For every fastener applica- 
tion that calls for uncom- 
promising permanance, 
Southern has a screw to fit 
the job. There are no better 
screws made than USA- 
made Southern Screws. 
Southern Screw service is 
without equal. Give South- 
ern Screw the opportunity to 
live up to its reputation on 
your next fastener order. 
Write us your requirements. 


Address: SOUTHERN 
SCREW COMPANY, P. O. 
Box 1360, Statesville, N.C. 


Machine Screws & Nuts @ Wood Screws 
@ Tapping Screws @ Stove Bolts @ 
Drive Screws @ Hanger Bolts @ Carriage 
Bolts @ Wood Knob Screws @ Dowel 
Screws 


Manufacturing and Main Stock 
n Statesville. North Carolina 


Warehouses 
New York ® Chicago ® Dallas ® Los Arecles 


scRew COMPAN 


moetm cAcosime 
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MECHANICS Roller Bearing UNIVERSAL JOINTS for Trucks 
are specially designed with less parts and connections for 
easy assembly and servicing — smooth running balance — 
maximum strength with less weight — and long, trouble- 
free, safe operation. 








MECHANICS Truck Type JOINTS are assembled by attaching 
joint C to brake flange A independent of fastening between 
drum B and flange A; making possible servicing drum or joint, 
without disturbing other attachments or altering original 
brake drum or propeller shaft balance. Let MECHANICS en- 
gineers help give your trucks or other heavy duty machines 
these competitive advantages. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2024 Harrison Ave., Rockford, Ill. 


Export Sales: Borg-Warner International 
36 So. Wabash, Chicago 3, Illinois 
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HY DRA-FEED 
LATHE 


This “dollars and cents” saving is made possible, according 
to the National Supply Company, Toledo, Ohio, manufac- 
turers and distributors of oil field equipment and supplies, 
for the following reasons: Minimum set-up time; Rugged 
construction; Ease of operation and Flexibility of feed 
rates. 





Further, they are completely satisfied with the Bullard 
Hydra-Feed and, if ordering another machine for the same 
job, would consider purchasing another Bullard Hydra- 
Feed Lathe. 





THE BULLARD COMPANY 


BRIDGEPORT 9, CONN. 


Photograph Courtesy Ohie Seamless Tube Division of Copperweld Stee! Company 


Aristoloy uniform quality steel bars 
pay off on hot piercing operations 


Few manufacturing oper-tions match piercing of tube rounds as a severe test 
of quality. Rapid displacement of metal and immediate increase in temper- 
ature reveal internal defects...magnify the slightest surface imperfections. 


Copperweld’s precise melting produces a prime ingot of uniform chemistry. 
Careful conditioning and rolling deliver bars that meet Aristoloy piercing 
quality specifications. Available in a full range of A.1.S.1. standard analyses. 


Nee For complete information about Aristoloy blooms, slabs, billets and bars, in 
mg) 6Carbon, alloy, stainless and leaded, call Copperweld in your nearest large city, 
or write for NEW PRODUCTS & FACILITIES CATALOG. 


COPPERWELD STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4025 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, N. Y. 
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Chryslers NewLook’ 


Target for 1960: 25 Per Cent of 


New Car Sales 


Chrysler Corp. is taking on a new 
look. It’s really a new outlook 
based on a complete reorganization 
of Chrysler Corp.’s sales and mer- 
chandising operations. The target: 
25 per cent of total new car sales 
in 1960. 

Immediate goal of the new 
streamlined set-up is a 
combed-out dealer 
stronger Dodge dealerships and 
fewer Plymouth outlets. Ultimate 
goal is a larger share of total mar- 
ket, says E. C. Quinn, vice-presi- 
dent, sales divisions groups. 

“Our products and our 
structure entitle us to that share,” 
says Quinn, “and now we’re in a 
good position to strengthen our 
merchandising and regain the sales 
we let the competition ‘borrow’ 
from us in the years following 
World War II.” 


sales 


group, with 


price 


Chrysler’s Share 
Chrysler’s market share aver- 
aged 24 per cent during the 1936- 
41 period, when there were more 
auto makers knocking heads for a 
much smaller market. In 1941, 
Chrysler was just a fraction short 
of 25 per cent. Between 1946 and 
1950, the corporation’s share aver- 
aged about 20 per cent, and topped 
21 per cent in ’51 and ’52. 

Then Chrysler began to lose 
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ground, and registration dropped 
to 13 per cent of industry in 1954. 
But by that time, Chrysler was 
well along on plans for the forward 
look styling theme that put tail fins 
on a mass production basis and 
gave Chrysler record dollar sales in 
1957. 
New Sales Set-up 

The streamiined sales_ set-up, 
which Quinn says puts Chrysler in 
position to regain lost ground, finds 
only three divisions handling field 
sales activities for corporation 
products. These are Plymouth-De 
Soto, under Vice President Harry 
Chesebrough; Dodge car and truck, 
Vice President M. C. Patterson; 
and Chrysler-Imperial, under Vice 
President C. E. Briggs. These 
three divisions, plus Simca sales, 
form Quinn’s sales divisions group. 

Quinn’s group is the basis for 
the third and final phase of Chrys- 
ler’s long-range revitalization pro- 
gram. The first move came two 
years ago, when Chrysler adopted 
the “group marketing” approach 
and subsequently set up Chrysler 
Motors Corp. to handle all corpora- 
tion sales. Quinn now heads Chrys- 
ler Motors. 

The second step came a year ago 
(AI, May 15, 1958) when Byron J. 
Nichols was elevated to group vice 


E. C. Quinn: No more “borrowing” 


president, automotive sales, further 
solidifying sales activities at the 
corporate level. At the same time, 
manufacturing and 
passed from the divisions to R. S 
3right, group vice president, auto- 
motive manufacturing. 


assembly 


Dealer Problems 


But there still were problems at 
the dealer level 
handling Plymouth, for one thing, 
and too much confusion in the 
Dodge-Plymouth dealerships, which 
make up more than one-third of the 
corporation’s total dealer group. 


too many dealers 





Now, beginning with 1960 mod- 
els, this problem will be mainly 
solved. The Dodge-Plymouth deal- 
erships—roughly 2750 of them— 
will handle only Dodge from now 
on. This cuts the Plymouth organi- 
zation down to about 5200 dealers, 
and the remaining Plymouth deal- 
ers should be more competitive. It 
also makes about 2750 more ex- 
clusive Dodge dealers who will have 
more elbow room to concentrate on 
the Dodge and Dart passenger car 
lines next year. 

Historically, Plymouth has been 
“everybody's baby’’—a dealer was 
franchised by Dodge, De Soto or 
Chrysler, and then given Plymouth 
to handle as a “bonus.” The result 
was Plymouths everywhere. 


More Room for Growth 


Quinn says the new set-up makes 
plenty of room for growth in every 
aspect. The overall result may be a 
return to 25 per cent of market for 
Chrysler, but there little 
doubt the internal breakdown will 


seems 


change. 

Currently, about 60 per cent of 
all Chrysler cars sold are Plymouth, 
and about 21.3 per cent are Dodge. 
This ratio should change, since 
Dodge dealers now sell about one- 
third of all Plymouth cars. The 
result should be a drop in Plymouth 
sales, and an increase in Dodge 
sales. In addition, Dodge will have 
the low-priced 118-in. 
Dart with which to compete with 
Plymouth, and convert old-time 
Plymouth owners to Dodge. 

The question of who will handle 
the 106-in. Valiant is 
still up in the air, although it 


wheelbase 


wheelbase 


seems logical that all dealers sell- 
ing Plymouth—about 5200 total 
will get a crack at it. This would 
keep it separate from Dart, and 
give Plymouth sales a boost. 


Simca Structure 
As for Simca, the dealer struc- 
ture probably will remain = un- 
changed. There currently are about 
740 Simea dealerships in the U. S., 
including 710 Chrysler Corp. out- 
Quinn 


nd market 


lets But, as points out, 


yeograph potential 


till are the determining ctors In 


tr 


e presence 


i lé sim 


Summing up: A more clear-cut 
dealer alignment for the corpora- 
tion, fewer (but stronger) Plym- 
outh dealerships, some 2700 Dodge- 
Dart exclusives, and more overall 
direction from the top. ‘‘And don’t 
forget,”’ says Quinn, “a more sub- 
stantial total share of industry.” 


Buick Chief Optimistic 

Buick’s new general manager, 
Edward T. Rollert, is optimistic 
about Buick’s present status as 
well as its future. “We'll sell 10 
to 15 per cent more cars this year 
than we did last year,” he pre- 
dicted. 

Rollert’s 
largely on a recent swing around 
the country, when he visited deal- 
ers and got their views. The deal- 
ers seem to be optimistic, he ob- 
served, “in spite of the fact that 
Buick is supposed to be having one 
of its tougher years.” 

As to the future, Buick will aim 
for solid sales growth, rather than 


confidence is based 


a particular position in the indus- 
try race. But Rollert admitted to 
the automotive press in Detroit that 
Buick’s 1959 sales drop is “some- 
what of a puzzling problem.” 
Viewing the medium-price mar- 
ket as a whole, Rollert is not dis- 


turbed about the inroads of other 
models. He believes cars in Buick’s 
price class will continue to increase 
their sales in proportion to the 
total market sales. 


Sales Network for DKW 

Mercedes-Benz Sales, Inc., has 
taken over distribution and sales of 
the DKW passenger cars and util- 
ity vehicles in the U. S. Many of 
the dealers involved are Studebaker 
dealers, currently pushing the Lark. 
DKW, however, is smaller and less 
expensive than the Lark. The Ger- 
man-built car has a three-cylinder 
engine and front wheel drive. 
Prices start at $1995. 

DKW is built by Auto Union 
GMBH at Dusseldorf, and Daimler- 
Benz AG of Stuttgart owns con- 
troller interest in Auto Union. 
Daimler-Benz and _ Studebaker, 
Packard Corp. have an agreement 
for sale of the D-B products in this 
country through Mercedes-Benz 
Sales, Inc. The latter is a wholly- 
owned subsidiary of Studebaker- 


Packard. 


DANA TURNS OUT STAINLESS STEEL BUMPERS 


1000-ton press 
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AMA Plans Show in ‘60 

Preliminary plans are being 
made to revive the National Auto- 
mobile Show sponsored by the 
Automobile Manufacturers Asso- 
ciation. The show will be held in 
1960 in Detroit’s $54 million Cobo 
Hall, still under construction. 

Early date (October 15-23) re- 
news speculation on the possibility 
of a single industry-wide announce- 
ment date for 1961 car models. 
This has been done in the past, 
might be tried on a limited basis 
next year, with each company an- 
nouncing certain key models at the 
show and the balance of the line 
later. 

The last national show was held 
in 1956 in New York’s Coliseum. 
Cobo Hall will offer exhibitors more 
space, freedom in planning dis- 
plays. The riverfront hall will have 
100,000 sq ft of exhibit space, with 
300,000 sq ft on one floor and vir- 
tually free of pillars. 

The show will be 43rd in a series 
dating back to the Madison Square 
Garden national show in 1900. The 
1956 show was the only one since 
1940. 


Joint Filter Project 

Chrysler Corp. and Thompson 
Ramo Wooldridge have launched a 
joint project to speed development 
of an exhaust afterburner which 
will reduce unburned hydro-carbons 
and carbon monoxide in exhaust. 
The firms hope to bring the sys- 
tem to production stage by reduc- 
ing cost, size and complexity. 

The Ramo-Wooldridge unit has 
been tested in the Los Angeles Air 
Pollution Control District. TRW 
engineering vice-president Arch T. 
Colwell says the tests showed 90 
per cent hydrocarbon removal with 
similar carbon monoxide filtering. 

TRW will work on systems engi- 
neering, miniaturization, package 
and prototype. Chrysler will con 
entrate on materials development, 

ntrols and application engineer 
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ALUMINUM CUTS PERSONNEL CARRIER'S WEIGHT 


Army’s T113 personnel carrier 


(right), made of aluminum, is only 


half as heavy as the steel M59 carrier (left), but it gives just as much 
protection. The T113 can be airlifted and parachuted to trouble spots, 
and can be used as a launching vehicle for Army missiles. 





industry, according to Colwell and 
Paul C. Ackerman, Chrysler vice 
president, engineering. 

Current Ramo-Wooldridge unit 
operates by adding air to the ex- 
haust and then heating the mixture 
rapidly for complete combustion. 
Cool, filtered air then is exhausted. 
The unit could replace conventional 
muffler, since it acts as a silencer 
as well as a filter. 


Piggyback Shipping 


Chrysler Corp. has _ started 
shipping vehicles “piggy back” out 
of St. Louis via the St. Louis-San 
Francisco’ railroad. Cars are 
loaded on regular highway haul- 
away trailers at the factory, and 
the trailers are loaded on 

flat cars for Southwest 


Piggvback-loaded flat 


Ke elg? iton hile 


ern 


Butyl Tires Urged 

Enjay Co., Ine., is making a 
pitch to the automobile industry 
for butyl original equipment tires 
“sometime in the future.” 

Butyl has 
over conventional automobile tires, 


everal advantayes 
according to Enjay spokesmen in 
Detroit. Price, however, is not one. 
But Enjay’s C. A. Coffey be 
lieves that volume — production 
would erase the current 20 pe 
cent premium and even bring the 
price below current tire prices. 
Some of the actual advantage 
according to Enjay, are shorter 
stopping distance, 11 per cent long- 
er ar in the 35-75 mph driving 
range, ozone resistance, and 


“Even > ive) 





Emphasis on Safety 


More emphasis is being placed on 
driver and vehicle safety by the 
automobile manufacturers. Ford 
vice-president George W. Walker 
says his company’s safety program 
will be divided about 50-50 between 
accident prevention and minimizing 
injuries when accidents do occur 
Walker says the new approach is 
necessary because so much respon- 
sibility is in the hands of the 
driver. 

Fletcher N. Platt, head of Ford’s 
traffic safety and highway improve- 
ment department, says his group is 
working out a new research tech- 
nique aimed at finding out what 
happens before it happens. 

Through use of tape recorders, 
360 deg motion picture cameras, 
and other specialized equipment, 
Ford hopes to be able to study the 
driver’s reactions (or lack of re- 
actions) to a given traffic situation 
as it occurs. 

Chrysler 
Wagstaff stresses the importance of 
maintenance and the 


vice-president J. B 


preventive 
proper use of safety features. But 
Chrysler is going a step further in 
urging retail salesmen and service 
personnel to demonstrate and ex- 
plain safety features and good op- 
erating condition. 


New Mercedes-Benz 
Models Added 


A station wagon and a four-doo1 
convertible have been added to the 
Mercedes-Benz passenger car line 
offered in the United States. The 
station wagon body is available on 
the M-B 180 and 190 gasoline and 
Diesel-powered sedan chassis. The 
300 convertible uses the same 
frame and gasoline engine as the 
300 four-door hardtop. The 80-hp 
engine has intermittent manifold 
type fuel injection. Four-speed con- 
ventional or automatic transmis 
sion is available 


Two New Tires 

New tires have been announced 
by Dayton Rubber Co. and Good- 
year Tire & Rubber Co. Dayton’s 
new entry is a long-wearing truck 
tire with all-nylon cross-ribs and a 
permits top 
of full 


retread dam _ which 


treading instead treads 
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DUMP TRUCK HAS DUAL CONTROLS 


me 


“1 


Hungarian hopper-type dump truck has double-sided wheel and dual 
controls, so that driver can swing his seat around to face in either 
direction. Vehicle has a tractor-iike chassis with engine, transmission, 
and rear axle having an epicyclic train for double reduction. The 5-cu 
vd. body has a load capacity of six tons. 





Dayton says tests show mileage up 
to 115,000 miles before retreading. 
Grand 
Prix, designed for sports car com- 
petition. The tire is built for 
sprint speeds of 160 mph and sus- 
tained speeds of 140 mph, accord- 
ing to the manufacturer. The tire 
is designed to improve high-speed 
centrifugal throwout and eliminate 
distortion waves. 


Goodyear’s tire is the 


Pricetags for Simcas 

Chrysler Corp. has suggested 
port of entry retail prices of $1898 
on the new Simca Elysee four-door 
sedan and $2071 on the Grand 
Large hardtop. The two new mod- 
els, described in AI June 15, went 
on sale in this country June 26. 
Prices are for East and Gulf Coast 
ports and are $110 higher at West 
Coast ports. 


Other Simca prices are un- 


changed. The complete U. S. line 
ranges from $1698 for the Aronde 
DeLuxe four-door sedan to the 
$3167 Aronde Oceane Sports con- 
vertible. 


Higher Sales Forecast 


Ford economist George P. Hitch- 
ings has boosted his forecast of 
1959 passenger car sales “at least 
three to four per cent” above his 
earlier prediction of six million 
units. His revision is based on 
May-June new car sales figures, 
which are running about eight per 
cent over the six-million level. 


GM Announcement 


All of General Motors’ passenger 
car lines will be announced on or 
before November 13, according to a 
GM spokesman. The 1960 models 
will be shown on a special telecast 


9 


the evening of Nov. 13. 
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This lightweight ‘‘No 
Charge’ spool is typical 
of Roebling’s modern 
Dackaging methods 
that save customers 
time and money 








Che Mie. Guthiz 
Nhat- You Fey O% on 


When you pay for mic euaLity high-earbor 
want to be sure you get it. You do, 1 
plied by Roebling. 

It is unsurpassed in qualit 


specifications, and absolutely 
Hundreds of manufacturers attest 
qualities that they pay tor they g 
carbon wire The length of 
customers proves It. 

We ll be glad to show you wh 
mation on superior high-carbon 
strip, write Wire and Cold 
Division, John A. Roebling 
lrenton 2, New Jerse 
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SNYDER ALUMINUM TANKS 


proven in service —cut tank weight 50% 





BALL CHECK VENT AND 
FILLER CAP 


with fusable metal plugs 











Non-sticking, leak preventing, 


HELICOIL DRAIN FLANGE 





Full circumference 


STRAP AND CHAFING STRIP 











Rugged .125” Aicoa 
ALUMINUM HEADS AND SHELL 


The main reason why the up-to-date trucker picks 
aluminum tanks is the increased payload made 
possible by savings in weight. 

But, that’s just the beginning with Snyder 
because Snyder Tanks bring you less weight with 
no sacrifice in either strength or durability. See 
for yourself. 

Start with the basic material of construction 
It’s rugged Alcoa aluminum, .125” thick, non- 
sparking, and resistant to corrosion. No rust, no 
need to paint it, ever. 

Then, look inside this Snyder tank. Note how 
the inside reinforcing strips add extra strength. 
Next, look at the theftproof baffling that prevents 
syphoning. 





Also Available 


SNYDER CENTER STEP ALUMINUM TANKS 
1.C.C. LABELED FOR GASOLINE USE 

Select from four models with capacities 

from 44 to 74 gallons. And remember, with 

a dual aluminum tank installation, your 

weight savings are doubled ! 
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Stronger, safer, 


FULLY FLANGED HEAD 











Extra strong inside 


REINFORCING STRIPS 











Check, too, the helicoil spring in the drain plug. 
You never have to worry about sticking. And the 
helicoil does away with soft aluminum threads 
which could wear and cause leaking. Finally see 
how the heads are fully flanged with all seams lap 
welded. No weak points, anywhere. 

And outside? You’ll find a specially designed 
ball check vent and fusable metal plugs in the filler 
cap that provide protection in case of fire. Mount- 
ing straps run full circumference, with a bracket 
specially designed to prevent chafing. Naturally, 
the label tells you that this tank meets all I.C.C. 
requirements. In sizes from 37 to 72 gallons. 

Write today for your free Snyder Tank Catalog. 
And, don’t settle for just any aluminum tank... 


For safety, satisfaction and service, be sure to: 


ALWAYS SPECIFY 


SNYDER 


SNYDER TANK CORPORATION 


P. O. Box 14, Buffalo 5,N. Y. © Phone TRiangle 7100 
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Foreign Cars Tighten 
Hold on U. S. Market 

Foreign cars are tightening 
their hold on the U. S. market. No 
easing-off in sales is in sight. 

A new survey of foreign-cai 
owners shows that 85 per cent plan 
to make their next car anothe) 
foreign car. 
conducted by 
Dealers 


The survey was 
the National Automobile 
Association. 

Foreign 
astonishing acceptance in the U. S 
in the past four vears. As late a> 
1955, they accounted for only 0.8 
per cent of all new car registra 
tions. But in 1958, this share had 
risen to 8 per cent. 


cars have zoomed t 


S3uyers pay an average $21‘ 
for their imported cars, the NADA 
finds. Despite this modest pric 
tag, the survey shows that foreign 
car owners actually are well-to-«: 
financially, Average income fo 
buyers is $8242. 

In the great majority of cases, 
the owners reported they chose 
foreign car because it was not onl) 
cheaper to buy but also cheaper t 
operate. But the owners, repre 
senting the upper-middle and up 
of income, are the 
groups afford cars 
with bigger price tags and highe) 


per brackets 
best able to 


operating costs. 
driven more 
United 


Foreign cars are 


cars made in the 
Average monthly 
on foreign cars is 959 miles, con 


than 
States. miles 
pared with 915 average on ca 
produced in this country 

And it’s the head of the hous 
hold who accounts for 83 pet « 
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FIAT UNVEILS NEW STATION WAGON 


Fiat’s new 1800 station wagon 
powered by a six-cylinder, in-line 
speed gearbox. 


in. and 2.94 in., respectively. 


built on a 103 in. wheelbase and 


engine, which drives through a four 
Compression ratio is &.8 to 1. Bore and stroke are 3.08 





the mileage put on an imported 
car. Another 


Most foreign cars are not “secon 


surprising — fact 
cars” in the household. Less than 
half 42 per cent) bought a fon 
eign car as a second cal 

The old rumor that “you can’t 
yet service on a foreign car” j 


false, the NADA 


Foreign-car owners report 


clearly SUrVve) 
hows. 
satisfaction 


high measure of 


vith the service and repair worl 
they buy. Seventy-five per cent 
ay their service and repair work 
Only 7 per cent report 


Evidently, foreign 


\ good, 
dissatisfaction. 
manufacturers are carefully seerns 


te it that [ S. owners of their 
products can buy parts and service 
whenever and wherever they want 


them 


Chryslum: A New Name 


A new word—-Chryslum—show 


ip in plans revealed by Chryslet 
Corp. of Canada for an aluminun 
die-casting plant in Windsor, On 
fario Ltd., a 


formed company in which Chryslei 


Chryslum, newl\ 
is Majority owner, will supply the 
iluminum ingots for the casting op 
eration 

Partner in the 
Aluminum 


Chryslum ven 


ture Is Company of 





Curtiss-Wright Corp. bought the 
rights to a new type of automatic 
transmission, called traction drive, 
and plans to develop it at the 
firm’s Woodbridge, N. J., plant. The 
transmission provides smoother 
and more efficient use of power, 
more miles per gallon of gas, 
cheaper construction, and less me- 
chanical wear, says Charles Kraus, 
its inventor. 

. 

Automatic transmissions and 
heater-defrosters lead the list of 
optional equipment installed at the 
factory by Pontiac Motor Div.— 
both with 98 per cent. Other op- 
tions: back-up lights (92 per cent), 
radios (91), white wall tires (81), 
power steering (72), power brakes 
(67). 


Gering Plastics Div. of Stude 
baker-Packard Corp. is producing 
seamless 40-ft wide polyethylene 
sheet for use—among other things 
-as a protective covering for cars, 
machinery, and other industrial 
equipment and supplies. 


* 


Vapor-lock potential can be de- 
termined by measuring the vapor/ 
liquid ratio of fuels at different 
temperatures. So says an Army 
research report: PB 151176, A 
Study of the Basic Volatility Char- 
acteristics of Gasoline—Vapor- 
Locking Tendencies — Test Meth- 
ods. Price $2.25. For copies write, 
Ottfice of Technical Services, Dept. 
of Commerce, Washington 25, 
D.C. 


A new curing press for bonding 
nylon to nylon has eliminated use 
of heavy weights and cut costs by 
85 per cent, says Aeronca Mfg. 
Corp. The press includes an acry- 
lic dacron bag which can be in- 
flated to exert a bonding pressure 
of about 3000 Ib. 


\ new cargo container handling 
system for ships, railroads, and 
truck lines fits virtually all stand- 
ard commercial containers, says Na- 
tional Malleable and Steel Cast- 
ings Co. Known as the National 
Speedloader System, it includes a 
spreader with automatic mechani- 
cal latches and an electrical inter- 
lock system for gripping the con- 
tainer to eliminate all manual 
handling. 
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A thin metal film resistance 
thermometer developed in a wind 
tunnel study project is 100 times 
more sensitive to temperature 
change than thin film thermo 
couples, according to an Air Force 
report. Designed to measure heat 
transfer rates in a_ hypersonic 
shock tunnel, the device’s sensitiv- 
ity can be varied by changing the 
amount of energizing current in 
the element. 


* 


A rough road simulator, de- 
signed by Commonwealth Engi- 
neering Co. for the Navy, will be 
used to test delicate electronic 
ecvipment mounted on trucks run- 
nng at speeds (simulated) up to 
10 mph and having maximum axle 
loads of 10,000 Ib. The simulator 
consists of two sets of bump 
drums (41 in. in diameter) 
mounted on heavy-duty bearings in 
a concrete pit and independently 
driven through V-belts from a hy- 
draulic motor. 


* 


A recent University of Michigan 
study shows that four out of five 
scientists and engineers are op- 
posed to collective bargaining for 
themselves. Half of the 20 per 
cent who favor collective action 
think in terms of their profes- 
sional societies, the study says. 


Allis-Chalmers has agreed to ac- 
quire Lakeland Mfg. Co. of Wau- 
watosa, Wis., in a stock exchange. 
Lakeland makes components for 
tractor shovels and construction 
equipment side booms. The agree- 
ment is subject to Lakeland share- 
holders’ approval. 


AC Spark Plug Div. of General 
Motors opened a new quality con- 
trol laboratory as part of an “ex 
panded program of inspection to 
insure that materials meet rigid 
specifications.” Among the raw 
materials received each month at 
AC: 10 to 12 million lb of steel, 
120,000 Ib of copper, 300,000 lb of 
aluminum, and three million lb of 
zine. 


Canada, or Alcan, whose Beau- 
harnois, Quebec, plant will produce 
the ingots. Besides supplying most 
of the ingots for the new Windsor 
plant, Chrysler also will provide in- 
gots for the corporation’s Detroit 
operations. 

Ron W. Todgham, president of 
Chrysler of Canada, says the die- 
casting plant will be located close 
to the present engine plant at 
Chrysler Center in Windsor. Initial 
production, scheduled to begin dur- 
ing 1960 model year, will include oil 
pump and water pump components 
and clutch housings. Other castings 
will be added later. 


S-P Strike Ends 

Striking workers at Studebaker- 
Packard of Canada approved a 
three-year contract with the UAW, 
ending a 25-day strike that began 
in late May. In the package: six- 
cent hourly increases in each of the 
next three years, the first retroac- 
tive to Jan. 1; five-cent cost-of- 
living increase; fringe benefits. 





TOMORROW'S 


HIGHWAYS? 


These newly developed rubber 
expansion joints will be installed 
on an experimental section of 
Baltimore - Harrisburg Express- 
way. Manufactured by B. F. 
Goodrich Industrial Products 
Co., the rubber joints are de- 
signed to eliminate rhythmic 
road shock where concrete slabs 
meet. Joints, designed like bel- 
lows of an accordion, remain 
level with road surfaces regard- 
less of temperature changes. 
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IN THE NEWS 


Clark Equipment Co., Industrial Trucks 
Div.—Bert E. Phillips was named acting 
general manager, and John E. Mitchell 
succeeds him as general sales manager. 


Bendix Aviation Corp., Bendix 
Products Div.—D. M. Heller has been 
transferred to the staff of the vice- 
president and group executive. 


Ross Gear and Tool Co., Ine. 
Robert W. Bowman has been named 
administrative vice-president. 


Wagner Electric Corp., Automotive 
Div.—John A. Gibbs is now manager 
of the automotive branch office at 
Baltimore and J. P. Miller manager 
of the Cincinnati office. 


Allis-Chalmers Mfg. Co.—John L. 
Wiedey was named marketing mana- 
ger, Pittsburgh Works, and George 
W. Hanafee manager of the Indian- 
apolis district. 


General Motors Corp., AC Spark 
Plug Div.—J. Patrick Kane is now 
director of product services; C. Harold 
Munson, on special assignment to the 
manager; Joseph V. 


general sales 


Stovey, services manager; and Allen 
R. Coffin, Jr., director of specialized 


marketing. 


Ex-Cell-O Corp. of Canada, Ltd. 


Ernest Quastler was named plant 


manager, 

International Business Machines 
Corp.—Charles J. 
appointed director of manufacturing 


Lawson, Jr., was 


services. 


Continental-Diamond 
Fibre Corp.—Arthur J. 
Briggs has been elected 
vice-president. 
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Huck Mfg. Co.—F. F. DeLoach is 


now southern division sales manager 

Chrysler and Imperial Div., Chrys- 
ler Corp.— E. M. Braden has returned 
W. E-. 


Foraker was named executive assis- 


as general sales manager; 
tant to the general manager; and 
W. Ledyard Mitchell 


manager. 


programming 


Sperry Rand Corp., Remington 
Div—Jay W. Schnackel has 
been appointed vice-president. 


Rand 


Interstate Drop Forge Co. — Her- 
shel C. Osborn was 
vice-president and Stanley J. Renton 
succeeds him as vice-president and 


named _ senior 


plant manager. 


Olin Mathieson 

"= Chemical Corp.—For- 

rest F. Tiffany was ap- 

pointed director of 

market development for 

Olin Aluminum, Metals 
Div. 


-*~ 
Ze 
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General Motors Corp., Fisher Body 
Div.—M. 
plant superintendent of the new body 
assembly plant at Willow Run, Mich 
igan; D. John Dodge, plant director 
of industrial relations; and Dale E. 


Victor Hopkins was named 


Carmine, comptroller. 


James L. 
Molnar was made production body 


American Motors Corp. 


engineer. 


Detroit Sintered Metals 
Robert F. Shannon was named genera! 


Corp. 


manager. 

Pines Engineering Co., Inc.—Irwin 
W. Killian was elected president and 
chief executive officer. 


DeKalb Commercial Body Corp. 
B. J. Sayers is now vice-president 


sales. 


Van Norman !ndus- 
tries —M. J. Steffes 
was elected executive 
vice-president. 


Amchem Products, 
Inc. — George Russell 
has been promoted to 
chief engineer. 


North American Aviation, Inc. 
Wilbert H. Yahn has been elected a 
vice-president and also made general 
manager of the Columbus, Ohio, Div. 


Globe Hoist Co.—D. F. McCarron 


has been named vice-president in 
charge of sales. 

M-E-L Div., Ford Motor Co. 
Dennis A. Kuhn was named parts 
and service marketing manager. 

H. K. Porter Co., Inc.—Russell’ W. 
Christenson has been elected a vice- 
president. 

Navan Products, Inc.—Jack R. 
Walchli has been appointed manager 
of the licensing and research depart 


ment. 


Bendix Aviation 
Corp., Filter Div.—T. 
R. Collioud was ap- 
pointed manager of 
automotive and air- 
craft distributor sales 


Dodge Car and Truck Div., Chrysler 
William J. Bird was named 
assistant general manager; John B. 
Naughton, 
and Lee F. Desmond, executive assis 


Corp. 


general sales manager; 
tant to the general manager. 

Electric Auto-Lite Co.—Bradley A. 
Pritts is now Ohio District Manager 
of the Electrical Products Group. 





Necrology 


Loud, 67, a former 
plant man 


Glenn F. 
Harrison Radiator 
ager, died June 7, at Gasport, 
. Be 

Philip L. 
former vice-president and gen 
erad manager of the old National 
Brake & Electric Co., died June 
4, at Milwaukee, Wi 

John W. Le Duc, 65, a founder 
and vice-president of CalTronics 
Corp., died May 30, at Los An 


Crittenden, Sr., 79, a 


geles, Calif 
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A full-scale mockup of the Sikorsky 
plant of Sikorsky 


the Stratford, Conn., 


S-61 helicopter is rolled out at 
Aircraft 


Airline Buys 3 S-61s 

Chicago Helicopter Airways 
signed an agreement with Sikor- 
sky Aircraft Div. of United Air 
craft Corp. to buy three turbine 
powered S-61 helicopters. 

The pact calls for delivery ot 
the three-engine, 25- passenget 
skyliner in early 1961. First 
flight of the S-61 is slated fo 
next year. 

The S-61 will carry 
passengers as the single 


twice as 
many 
engine piston aircraft now in use 
on commercial helicopter lines. It 
will be powered by three General 
Electric T58-6 gas 
vines and will have a 
speed of 150 mph. 

John S. Gleason, Jr., president 
of CHA, predicted that the S-61 
will provide the big breakthrough 


turbine en 
cruise 


in helicopter travel 
“With its 
pacity and greater speed and com 
fort,” Mr. Gleason said, “the S-61 
will handle the 
demands being made on our se 


passenger 
increased seating ca 


ever-increasing 


vice by the public.” 





AF Changes Payment Method 


Aircraft 


Force will 


suppliers to the Ai 
need to borrow less 
for working capital while fulfill 
ing their contracts. 

A change in the Air Force 
progress payment operation will 
thei 


Contractors 


help the contractors meet 
production expenses 
getting these payments can repays 
them at a rate lower than the 
service permitted previously. This 
will enable the suppliers to hold 
on to more of their profits when 
making deliveries 

Funds advanced periodically by 
the Air Force to a contractor usu 
ally amount to about 70 per cent 
of the costs for the period. It has 
been the practice, on receipt of 
the billings for deliveries, for 
the service to deduct the sam 
percentage of costs and profit 


Profit Figure Included 


But these deductions for repays 
ment came to more than the pe 


yd 6 


riodic advance payments, because 


the profit figure was included 
This bookkeeping 


worked well for the Air Force, 


arrangement 


though less well for the con 
Because of the 
deducted 
often had to seek 


tractor. repays 


ment percentage from 
his bill, he 
loans for working capital. 

Industry proposed a change so 
is to release its profits for us 
concurrently with contract per- 
formance. The Air Force now has 
bringing its 


ugreed, repayment 


practices in line with those of 


the Navy and Army 


Advance Funds 


Advance funds will go to hold 
ers of fixed-price contracts at the 
same rate as before, or about 70 
per cent of costs per month. In 
stead of deducting the same per 
centage from costs and _ profits 
submitted, how 


withhold 


when bills are 


ever, the service may 


just the dollar amounts involved 
in the advance payments. 

This change will give the con 
tractor his profits when he needs 
them, while turning out products 
for delivery. And while the buy 
ing agency or officer is not com 
pelled to use the amended method 
the new policy is expected to be 
ipplied generally. 


Tail Hooks for Fighters 

Republic Aviation Corp. has re 
ceived an Air Force contract for 
$121,000 to develop a tail hook that 
will allow fighter planes to land on 
very short runways. 

In flight, according to Republic 
the hook will be semi-retracted into 
the bottom of the plane’s fuselage 
On landing it will be dropped by 
the pilot to engage a cable, pulling 
the plane to a stop within a few 
hundred feet. 

Republic said the prototype tail 
hook will be installed on an F-84}k 
Thunderstreak fighter bomber, 
which requires 3500 to 4500 ft for 
landing. 
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Minuteman Engine 


Contract for development of a 
third-stage engine for solid fuel 
Minuteman intercontinental bal- 
listic missile was awarded to Her- 
cules Powder Co. by the Aji) 
Force’s Ballistic Missile Center. 

Most of the work to be done 
under the contract, which totals 
over $15 million, will be done at 
the Hercules rocket propellant 
plant at Bacchus, Utah. The con- 
tract totals $15,326,000. 


Missile Master Plan 
Looks Like A Winner 


The Pentagon’s “master plan’ 
for missile production looks like 
a winner in the Senate. 

True, there is some grumbling 
among Democrats that 
the new little bette) 
than a loose compromise among 
the missile and rocket experts in 
the Army, Navy, and Air Force. 
But the politicians find the plan 


leading 
policy is 


acceptable because it calls for no 
outright terminations in missile 
production. 

The plan does call for a pro- 
curement cut-back of $1.5 billion 
in conventional (manned) bomb- 
ers. This is a hard medicine to 
swallow for firms that refused to 
recognize the handwriting on the 
wall several years ago with re- 
spect to the coming of unmanned 
aircraft and continued to produce 
only piloted aircraft. 

Army, under the master missile 
plan, is to gain an extra $137 mil- 
lion to expand its research and 
production in anti-missile mis- 
siles. This means a boost in funds 
for Nike-Zeus procurement. 

Air Force, meanwhile, is to be 
cut back in funds for Bomarc. In 
addition, the Air Force is to be 
barred from competing with the 
Army in developing an anti-mis- 


sile missile. The 
minded Air Force finds this re- 
striction uncomfortable. 

Threat of attack by 
bombers has just about run its 


expansion- 


manned 


course, military strategists be- 
lieve. The rapidly-rising threat 
today is from long-range missiles 
The new master plan is designed 
specifically to meet the challenge 


of this transition. 


B-52 Towtractors 

A $3.5 million contract has been 
iwarded to Ward LaFrance Truck 
Corp. by the Air Force to build 
90 towtractors for use with B52 
bomber aircraft. Production work 
on the new contract will start 
immediately, the company said 
his is the second multi-million 
contract within two 
iwarded to Ward LaFrance fo) 


years 


towtractors. 


ATLAS RAISED INTO FIRING POSITION 


NEW FIGHTER FOR FREE WORLD 


Prototype of new N156F 


sembly plant. 


Dept. 
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Freedom 
rolled out recently at Northrop Corp.’s advanced as 
Fighter is slated to fly 
time later this summer. It is being developed fo1 
U. S. allies under a program sponsored by Defense 


Atlas ICBM being raised into firing position by a 


new erector-launcher mechanism that permits mis 


sile to be stored 


Fighter w: the missile is lifted upright by the launcher and 


for the first boom swings 


in a horizontal position. After 


erector boom, the nose cone clamp opens and _ the 
back out of the way. The erector 
control system was developed to Convair specifica 
tions by Westinghouse Electric Corp. It is powered 


by a 75 hp electric moto 





AVIATION 
MANUFACTURING 


Mach 3.5 Transport Feasible 


A commercial transport that 


Mach 3.5 
existing all 


an avel ut speeds 


and operate from 
ports can be built and certified 
ly as 1965 

Design studies and testing in 
dicate that such an aircraft is 
commercially 
to Hall L. Hibbard, Lockheed Air- 
craft vice-president, and 
Robert A. Bailey, chief enginee 


of Lockheed’s California Div. 


feasible, ace ording 


senior 


Design Features 


Typical design features for 
uch an airliner include: 
delta 


mounted at the 


© Trapezoidal or wing, 
symmetrically 
rear of the fuselage 

® Four-abreast or twin-engine 
nacelle installation of non-afte 
burning turbojet engines. 

® A canard (tail in front) a 
rangement for optimum longitu- 
dinal trim control and flight crew 
tations 

® Stainless steel and titanium 
tructural material, using conven 
tional skin-stringer construction 

® Cabin cooling with intra-wall 
air circulation and a thermal bat 
rier of glass fiber—with a Freon 


vapor cycle system to remove 


heat absorbed by wall circulation 
Operating Costs 


Che Lockheed officials said that 


operating costs for such a plane 


ould be less than for present 
ibsonic jet transports—and sub 
tantially less than for piston 
engine liners 

The plane would carry about 90 
passengers and use the same run 
Ways as piston-engine and sub 


sonic airliners with no more 


and possibly less—noise concern. 

The Hibbard-Bailey 
presented to the Institute of 
\eronautical Sciences meeting at 


study was 


los Angeles in June 


Current Beliefs Challenged 


Hibbard and Bailey challenged 
current beliefs that the subsonic 
jet established an air transport 
reaching indefinitely 


and that airlines 


“plateau” 
into the future; 
cannot finance new aircraft ad 
vances in the next decade. 
“Quite to the contrary,” they 
said, “the supersonic transport is 
i money-maker, and the profits to 
be realized are substantial. Cruise 
Mach 3 and 3.5 is the 


logical next step.” 


between 


What about sonic booms? 
The transport’s altitude—above 
60,000 ft—will make sonic booms 
harmless “pops” on the ground, 
the Lockheed officials said. Quick 
climb-out at reduced speed will 
lower sonic noise and add only 
six minutes to a transcontinental 


trip, they added. 





Aeroquip Will Build 


Aeroquip Corp. is launching a 
$2.4 million capital expansion pro 
gram, with completion scheduled 
for late 1960. Six major projects 
will include new or expanded facili 
ties at Jackson, Mich., Van Wert, 
O., Burbank and Los Angeles, Calif 
Included will be a special labora- 
tory for testing the company’s 
products used on rockets, missiles 
applications. 


and other advanced 
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New buildings are slated for El- 
beeco Div. in Jackson, Western Div. 
in Burbank, and Marman Div. in 
Los Angeles. 


Pilot Will Circle Globe 
16 Times Before Landing 

When the U. S. puts its first 
man into (expected in 
1962), the pilot may have to cir- 
cle the 


space 


globe 16 times before 


landing. The satellite will be in 
position to land in the Atlantic 
Ocean off the Florida coast on 
the third trip, but if the pilot de- 
he will have to 
make 13 more passes before he is 
in position to land again. The At- 
lantic Fleet will fish him out. 


cides to wait, 


Split-Second Decision 


Wilson H. Hunter, assistant to 
the director of the National Aero- 
nautics and Space Agency’s Lewis 
Research Center, says the satel- 
launched from Cape 
orbit. 


lite will be 
Canaveral in a northeast 
When the pilot is over Honolulu 
on the third trip, he must make 
his split-second decision to bring 
her down or ride out the full 16 
circles. 

Hunter told the Second Indus- 
try Missile and Space Conference 
in Detroit the Project Mercury 
satellite will circle the globe in 
90 minutes at speeds greater than 
17,000 mph. 

The two-day meeting, sponsored 
by the Michigan Aeronautics and 
Space Association, emphasized the 
increasing importance of research 
and development programs, as well 
as sound educational basis for fu- 
ture space age development. The 
role of the subcontractor also was 


highlighted. 


Goodyear Develops 
Castable Rubber 


Goodyear Tire and Rubber Co. 
announced it has developed a new 
shielding materia] for nuclear-pow- 
ered aircraft. 

The new product is a castable 
synthetic rubber compound that 
solves the problem of fabricating 
slabs of rigid polyethylene for neu- 
tron shielding, according to Good- 
year. 

Goodyear scientists said the cast- 
able rubber has a high hydrogen 
content and will cure out 
at very low temperatures. The 
hydrogen is used to slow down the 
neutrons, and a powerful metallic 
boron is used to capture them. 

Goodyear said the new castable 
rubber can be poured into place 
and will form a firm resilient cas- 
ing, filling every void of the en- 
closure. It is believed to be the 
lightest weight and most effective 
developed to withstand 
neutron radiation. 


-or set 


material 
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Using a beaker to 
represent a cutting 
oil sump, this labora- 
tory demonstration 
shows how cutting 
oil is diluted by the 
lubricating oil. 


DILUTED 
CUTTING Olt 


Diluted cutting oil 
can cut output 33% 


No matter how careful your lubricating techniques, you 
still can’t stop lube oil from leaking into the cutting oil 
sump on 70% of automatic screw machines. As cutting 
oil is diluted, it loses strength—ingredients that make it 
efficient become less and less effective. The natural con- 
sequence is shortened tool life, more downtime and a 
higher percentage of rejects. 

Texaco Cleartex can end this problem forever. Ali you 
have to do is use Cleartex for both cutting and lubrica- 
tion ...and watch your production rise. The exceptional 
chemical stability and load-carrying ability of the 
Cleartex series make them equally suitable for use as 
cutting oils, lubricants and hydraulic fluids. (70% of 
all automatic screw machines can benefit from the 
“Cleartex Cure!’’) 

TAKE THE CLEARTEX CURE SOON! 

Write today for your copy of Texaco’s new booklet— 
“Cleartex in Automatic Screw Machines.” This new 
illustrated guide will fill you in on the details, show you 


where you may be losing profits and how to avoid it 
Or contact your local Texaco Lubrication Engineer so 
for an authoritative survey of your auto- 

matics. Just call the nearest of more than 

2.300 Texaco Distributing Plants, or 

write to Texaco Inc., 135 East 42nd 

Street, New York 17, New York. Dept 


STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 


AUTOMOTIVE INDUstTRIES, July 1], 1959 


Circle 120 on Inquiry Card for more data 











TURBOCHARGERS + SUPERCHARGERS * VIBRATION DAMPERS * SHAFT SEALS 
FAN BLADES + FAN DRIVES * O/L PUMPS * WATER PUMPS 
HIGH EFFICIENCY FAN SHROUD ASSEMBLIES 
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an Editorial 


Engineering for Mobility- “Plus” 


VERY INDUSTRY WHICH UsEs internal com- 

bustion engines as a prime mover fo! 

mechanical equipment or devices has a 
unique attraction for many of the nation’s best 
engineers. It is characteristic of the automotive 
industries that they provide this attraction in a 
very large measure. Possibly this is because they 
have faced traditionally, many of the most im- 
ponderable challenges and have achieved prac- 
tical solutions to technical problems for which 
the conventional answer has been that—‘“it can- 
not be done.” 


THESE Days, THE AUTOMOTIVE INDUSTRIES are 
proving again that they have more value 
to create than has been foreseen by the economic 
skeptics. They are satisfying more kinds of 
needs than the analysts have imagined. They 
have created more new kinds of processes and 
manufacturing methods than are taught in any 
classrooms. They have demonstrated more faith 
in America’s Future than imaginative optimists 
have ventured to predict. But with all of these 
positive trends which are now firmly evolving 
in the expanding operations of these industries 
there is a deeper purpose of public service which 
reaches even farther than any past services. This 
is the purpose to meet the long range challenge 
of providing plans and designs, equipment and 
techniques, for insuring the “adequate mobility”’ 
of the nation, in event of any future emergency. 


THIS CHALLENGE OF “ADEQUATE MOBILITY” 
can not be met by any other industries except 
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the plants and factories which design and manu 

facture engine powered vehicles. Success in 
meeting this challenge is the core of America’s 
problem of adequate long range defense pre 

paredness, at home as well as abroad. When we 
think or talk about these industries at all times 
in business or professional contacts, in our social 
and community relations, why not resolve now to 
do more to project this vivid image of vital pub- 
lie service wherever our views are invited? 
America’s adequate mobility is a vital key to 
both preparedness and peace. The automotive in- 
dustries’ dedication to this objective is the “new 
dimension” of greater responsibility, which these 
industries have accepted. 


POSSIBLY THAT IS WHY SO MANY distinguished 
engineers choose the automotive fields for their 
first priority, in choice of occupational pursuits. 
They see very realistically that the challenge is 
a problem which involves much more than merel) 
defense budgets and appropriations—and much 
more than atomic bombs. The problem involves 
the advanced design, planning and total capabil- 
ity of production of the top requirements of 
mobility—‘*PLUS,”’—-which may be needed to in 
sure survival under more adverse conditions than 
America has ever faced in its past. In efforts 
to meet this challenge, these industries merit and 
should receive the solid recognition and esteem 
which they are quietly earning in their stead) 
advances, most of which are seldom if ever dis 
closed to the general public 


Editor 
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INSTANT STEEL 


A CALL TO YOUR LOCAL STEEL DISTRIBUTOR ENDS IN-PLANT SHORTAGES FAST! 


Emergency? Your steel service center can end it in a hurry with practically any amount, 
quality, size or shape of steel you may need. No more in-plant steel shortages—no more 
plant shutdowns—no more lost contracts. 


Or you may choose to use his facilities, stocks and fast delivery service on a regular 
basis. Whatever your production needs, your local steel distributor is on hand ready to 
give instant service. All you have to do is phone. 


Call him for any quantity of Weirkote continuous-process zinc-coated sheets, Weirzin 
electrolytic zinc-coated sheets, hot- or cold-rolled sheets or any type of steel you may 
need for any type of production job. 


Circle 123 on Inquiry Card for more data 
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MAJOR GENERAL 
NELSON M. LYNDE, JR. 


Assistant Chief of Ordnance 
for Field Service 


THE PENTAGON 
Washington, D. C. 


ABSOLUTE MOBILITY 


The New Military Vehicle Concept 


Strategic, Tactical and Logistic Mobility Defined as 
Objectives of Military Vehicular Designs Sought Now 


» 
A SUMMARY 


of General Lynde's exposition 
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First, we want the things you produce, because we can't 
afford special tooling cost. But we want them adequatel) 
protected so we get longer service life in the military 
environment. 


Second, we will pay for the development of special prote 
tive devices and for special development requirements, 
where there is no commercial counterpart, but we can 
hardly be expected to pay for the application of a com 
mercial component unless it will give improved service 
life in the military environment. 


Third, the need for reliability in military vehicles war- 
rants the use of incentive type contracts for the develop- 
ment of military vehicles and components 





ABSOLUTE MOBILITY 


The New Military Vehicle Concept 


BY MAJOR GENERAL NELSON M. LYNDE, JR. 


Continued from Previous Page 


EFORE discussing the reliabil- 
ity of military vehicles, | 
would like to comment on 

armor and mobility. We must a 
cept the qualitative merits of the 
potential enemy’s armor, becaus« 
we know that for the past 25 years 
his heavy industry has produced 
thousands of rugged, effective com 
bat vehicles, making steady prog- 
ress by means of product improve 
ment rather than by complete model 
changes. You all know that if 
you manufacture a quarter million 
items, you are bound to be pretty 
good with all that production ex 
perience and the potential enemy’s 
armor is no exception to this rule. 

Add to this the probability that 
the enemy will be operating on in 
terior lines and it is plain that ow 
armor will be confronted by a nu 
merical superiority of very capabk 
fighting vehicles. Industry and the 
urmy must strive to achieve an ad 
vantage for our side through the 
technological improvement of ou 
Fire-power and 


ground vehicles. 


protection are factors of great im 
portance in this improved technol 
ogy, but neither can be exploited 
until mobility has been developed 
und unless it can be sustained. 


ABSOLUTE MOBILITY 

The degree of mobility which we 
must achieve is absolute mobility, 
and that term includes all the as- 
pects of the problem. Since absolute 
mobility is a new term, I will at 
tempt to define it. 

The first aspect of absolute mo 
bility may be called strategic mo 
bility and represents the passive 
configuration of the ground vehicl 
which permits it to be readily 
transported by bulk carriers, such 
as cargo aircraft, railways and 
ships. To rate high in strategic 
mobility, the ground vehicle should 
be compact in dimensions, light in 
weight, and designed to facilitate 
loading and unloading, including 
the ability to withstand the shocks 
that may result from air drop. 

The second aspect of absolute 


mobility may be termed tactical 


TYPICAL VEHICLE DEFECT REPORT 


Vehicle Jacket Files Examined 
Average Miles Per Vehicle 
Total Miles 


Number of 
Failures 


Government 
Grouping 


Engine 114 
Transmission 107 
Transfer 101 
Rear Axle 19 
Front Axle 29 
Steering 12 


Accessories 91 


Average Failure 


488 
13,400 
6,539,200 


Average Life 
20,000 Miles in Miles 


1.83 10,90 
2.12 9,430 
1.8 11,100 
1.55 12,90 
1.6 12,560 
1.53 13,100 
1.77 11,300 


mobility and represents the active 
capability of the ground vehicle to 
negotiate all kinds of terrain, in 
cluding floating on inland waters 
This characteristic depends on spe- 
cial military design features such 
as ground pressures, ground clear- 
ance, angles of departure, draw-ba 
pull, and the capability of survival 
in the heat, cold, mud and dust 
where the army does its work. An 
important part of tactical mobility 
is the capability to range far and 
wide on a minimum of fuel and a 
broad appetite for many kinds of 
fuel. 

The third, and to my mind, most 
important aspect of absolute mobil 
ity is logistic mobility. A vehicle 
for example, may be compact and 
light, it may have an economical, 
multifuel engine and be capable of 
crossing the most difficult terrain, 
but if it lags behind in operations 
due to operating failures, it is dead 
and its mobility is nil, because a 
mechanical failure has killed it 
This problem of logistic mobility is 
only another way of saying reliabil 
ity, a requirement with which in 
dustry is familiar, but which has 
not been applied to the development 
and production of ground vehicles 
in the imaginative, vigorous man 
ner that is needed. 


BASIC DESIGN SYSTEMS 

For the time being the tank de- 
signers of all nations are limited 
to five basic design systems in the 
development of their vehicles, i.e.: 
High Pressure Gun-Kinetic Energy 
Ammunition; Four-Man Crew; 
Ferrous Armor; Reciprocating En 
gine; and Full-Track Suspension. 

The use of these basic systems 
means that the main battle tanks of 
the various nations are roughly 
comparable, with no clearly decisive 
superior features having been es 
tablished for any contestant. Yet 
these five basic design systems are 
closely related, since each contrib 
utes to the bulk that must be en 
closed by armor and_ propelled 
across the ground. A technological 
break-through in one would gen 
erate a others that 
could result in a really decisive ad 


reaction in 
vantage in vehicle design. 
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When a tire on the 
Army's new mechani- 
cal mule blows, with- 
out time to fix, entire 
wheel may be remov- 
ed, and the mule kept 
going. This vehicle, 
minus its left front 
wheel, reportedly 
runs almost as well 
on three as on four. 


AREAS TO INVESTIGATE 

Some areas that should be in 
vestigated are the following: Re 
place the high-pressure gun-ammu- 
nition system with a sophisticated 
missile, launched at low initial ve- 
locity, capable of tracking its tar- 
get, and of accomplishing a_ kill 
thru chemical energy. Apply auto- 
mation to reduce the size of the 
crew from four to a lesser number, 
and possibly considering the appli 
cation of remote control. 

Ferrous armor 
protection against radiation and its 


provides little 


ballistic limitations have long been 


apparent. Radiological armor of 
reasonable thickness and weight is 
needed to attenuate radioactive 
rays and neutrons as well as to pro- 
tect against kinetic-energy and 


chemical energy projectiles and 
fragments and small arms. 

The compression ignition engine 
weighs 7.0 lb per horsepower, the 
spark-ignition engine weighs 4.0 Ib 
per horsepower and the rotary en 
gine should weigh 2.0 lb per horse 
power. Currently they rank in the 
same order of excellence in fuel 
economy, i.e. compression ignition 
spark ignition and rotary, but in 
five years this may well be equal 
ized or even reversed. The rotary 
engine or gas turbine is the ulti 
mate military engine because of its 
light weight, easy cold - weather 
starting, inherent multifuel capa 
bilities, good storage characteris 
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tics and long service life. 

There is no irrevocable reason 
why the armored vehicle must ride 
in contact with the ground. A leap 
ing vehicle or one supported on a 
cushion of air, would be acceptable 
if it could move cross-country and 
‘arry a weapon to kill enemy armor 


RESTATING THE PROBLEM 


The problem is one of compound 
ing advantages. We must reduce 
the reaction on the gun-trunnions 
by using low - velocity intelligent 
missiles. Having thus reduced the 
bulk of the gun-turret, we should 
reduce the number of crew-mem 
bers by substituting automation 
This reduces the size of the com 
partment to be enclosed in armo) 
ind thus the vehicle weight is less 
ned. Considering that armor must 
protect against kinetic energy at 
tack, as well as chemical energy 
ounds, fragments, small arms, and 
radioactive rays and neutrons, we 
vill use steel in combination with 
ther lighter materials or even r¢ 
place ferrous armor entirely A 
the weight of the vehicle is reduced 
the size of the engine and transmis 
ion and fuel 
smaller. And finally as bulk and 
dimensions become less, then the 
suspension system is less critical 
permitting the use of wheels, air 
cushions, and other forms of a) 
ticulation. 

One question that always pe 


storage may be 


plexes the vehicle designer ts 
“What is the value of a pound of 
I doubt if an ab 


solute answer can be given, but 


weight saved?” 


these approximate figures serve to 
illustrate the point (a) for a 6000 
mile air trip as much as five pounds 
f fuel would be required for each 
pound of cargo. (b) for each pound 


of cargo about six pounds of an 


frame is required. 

Obviously there is a premium for 
lightweight vehicles in air-move 
ments. Since reconnaissance and 


airborne units and Marines are 
most likely to be 


movements, it 1s 


involved in ai 
apparent that 
there is a development requirement 
for lightweight vehicles for these 
units, even at some sacrifice of pro 
tection and durability. This means 
dual development objectives for 


ground vehicles, since other ele 
ments of the Army and especially 
Armor are vitally concerned with 


reliability 


MAINTENANCE CRITERIA 


My command recently received a 
directive to “Study the Feasibility 
und the Implications of Revising 
Maintenance Procedures by Elimi 
nating or Drastically Reducing the 
Requirement for the Maintenance 
of Ground Vehicles in a Theater of 
Operations.” Maintenance has long 
heema dirty word, but after all it 
hea Heem my livelihood for about 


2*veee Before I planned how | 








TIME FRAMES FOR VEHICLE MAINTENANCE CRITERIA 


First Time Frame 
1960-1963 


10,000 mi w/o Field Maint. 
20,060 mi w/o Depot Maint. 


Type of Vehicle 
Wheeled Tactical Vehicles 


90% Probability of 
Achieving 


Tracked Vehicles 





might do myself out of a job, | 
thought it would be well to de 
velop maintenance criteria and see 
how the current standard and de 
velopment type vehicles measured 
against this criteria. In the cours 
of this work it was felt that we 
should establish the level of the 
maintenance effort required in the 
past, test the level of the effort at 
the present time and develop the 
tolerable levels of effort to be 
achieved in the future 

Experience of the first [ S 
Army in Europe, from August 1, 
1944 to March 1, 
average of 1100 medium tanks in 
combat, showed that 89 per cent of 
the tanks in the hands of 


organizations were operational each 


1945, with an 


using 


day 
In World War II, 
Express Haul wa 


the Red Ball 
organized in 
Western Europe and continued for 
81 days. During this supply opera 
tion the Quartermaster Corps used 
83 companies of 40 vehicles each, or 
a total of over 3000 vehicles. On 
the average 73 per cent of the 
trucks used by Red Ball were op 
erational. Of the 27 per cent that 
were out of operation a significant 
number of these failures were duc 
to flat tires, out of gasoline, and 
other factors not related to the re 
liability of the vehicles. To over 
come this type of difficulty, which 
is one of service rather than main 
tenance, roadside service station 
and roving wrecker service wert 
used on the successor Black Dia 
mond route, and resulted in 81 per 
pent of the vehicles being opera 
tional 

During World War II, .medium 
truck engines required rekyilding 
after 13,000 miles in Africa. and 


x6 


2,000 mi w/o Field Maint. 
4,000 mi w/o Depot Maint. 


Second Time Frame 
1964-1970 
25,000 mi w/o Field or 

Depot Maint. 


5,000 mi w/o Field or 
Depot Maint. 


5000 miles in the mountains of 
Italy. About 
vice was realized from engines on 
Red Ball, and over 5000 were worn 


10,000 miles of ser- 


out and replaced during Red Ball 
It was significant that general pur- 
pose vehicles in maintenance shops 
for over 24 hours averaged below 
2.5 per cent of the total vehicle pop- 


ulation 


MAINTENANCE PROBABILITIES 


Assuming that current standard 
and development type vehicles 
should reflect a measure of tech- 
nological improvement over the ve- 
hicles of 1940-45, the following 
maintenance criteria are valid. 

Note that two time-frames are 
indicated, 1960-63 and 1964-70. In 
the first time frame we expect 
a standard or 
wheeled vehicle to have a 90 per 


development type 


cent probability of going its first 
10,000 miles without requiring 
maintenance more extensive than 
the replacement and adjustment of 
minor parts and of accomplishing 
20,000 miles before failure of com 
ponents is experienced. For tracked 
vehicles the criteria are 2000 miles 
without requiring maintenance 
more extensive than that available 
within the using organization and 
1000 miles before components fail 

In the second time frame we ex 
pect to have a 90 per cent prob 
ibility of going all the way without 
dead 


the annoyance of vehicles 


ined due to mechanical failures. 


A CHALLENGE FOR INDUSTRY 


For all practical purposes we are 
in the first time frame right now. 
1 am distressed to report that ex- 
surveys and 


tensive field usage 


analysis of engineering tests re 
veals that the best of our current 
standard wheeled vehicles has a 42 
per’ cent probability of completing 
20,000 miles before requiring re- 
build of components, and _ that 
tracked vehicles have a 3 per cent 
probability of reaching 4000 miles 
without the failure of a major com- 
ponent. Here is a challenge for in- 
dustry, phrased in terms which I 
think we all can understand. I hope 
that the companies responsible for 
current development projects will 
hear this challenge loud and clear. 

In simple terms I am saying that 
the components that provide 100,- 
000 miles of trouble-free operation 
in commercial applications seldom 
give more than 15,000 miles in the 
military environment. 


THE MILITARY ENVIRONMENT 


There are many interstate truck- 


ing companies and bus lines that 


measure the life of components and 
vehicles in hundreds of thousands 
of miles and to whom breakdown on 
the road is intolerable. These are 
the same kind of components, de 
signed by the same engineers, and 
manufactured by the same com 
panies that develop and produce th¢ 
components and military wheeled 
vehicles for the Army. The obvious 
question is: Why is trouble - free 
service in commercial practice mea 
sured in hundreds of thousands of 
miles, while service in a military 
environment is only a fraction of 
that figure? 

As we consider modern civilian 
vehicles, we realize that the high 
way engineer has been a most 
important factor in automotive de- 
velopment. Despite the increased 
complexity and cost of modern ve- 
hicles and their improved comfort 
and styling, higher speeds and eas- 
ier handling, better operating econ- 
omy and longer life, the civilian 
vehicle of today is at a distinct dis- 
advantage in comparison with its 
counterpart of two or three decades 
ago when it is forced to operate off 
of modern highways. It should be 
obvious that, as the civilian vehicle 
becomes more and more dependent 
upon good roads, the difference be- 
tween it and an off-road vehicle will 
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become greater and greater. It is 
true that a small segment of the 
automotive industry has developed 
off-road vehicles for road construc- 
tion, logging and the oil fields, but 
even the objectives of this segment 
of the industry and the military are 
divergent, particularly in the area 
of size and weight. It has been the 
popular belief for too long that the 
development of military vehicles 
compatible with the Army’s re- 
quirements will come about as a 
free by-product of normal progress 


TARGET 








: ~ : ‘ 
10000 20000 30000 40000 
MILES 


WHEELED VEHICLES 


Probability of Survival of Wheeled 
Vehicles as Determined by Field Survey 








T ¥ t 1 
1000 2000 3000 4000 


MILES 


COMBAT VEHICLES 


Probability of Survival of Combat 
Vehicles as Determined by Field Survey 


AUTOMOTIVE INpUsTRIES, July 1, 1959 


in the civilian automotive industry. 

The cost of military vehicles it- 
creases tremendously when special 
tooling is required for manufac- 
ture, since these heavy toolifig costs 
must be amortized over shoft pro- 
duction runs. For this reason com- 
mercial components should be used 
wherever possible and components 
of special design can be considered 
only when commercial components 
will not live in the intended applica- 
when none of the proper 
magnitude exist. Not 


tion or 
range and 
withstanding, the gap between the 
requirement for the 90 per cent 
probability of survival and the 30 
to 40 per cent actually realized must 
To accomplish this 
still relying to 


be eliminated. 
objective, while 
the maximum extent practicable on 
commercial components, is possible 
if the component is protected from 
the environment. The adaptation of 
the commercial component to its 
military usage is known as environ 
mental engineering. 

By environmental engineering is 
meant the responsibility to see that 
the vehicle and its components will 
meet expressed maintenance cri- 
teria in the field where the Army 
must live. It is not enough that an 
engine perform well on a test stand 
or in a test vehicle under controlled 
conditions or even in a commercial 
application on super-highways. This 
engine, when installed in a military 
vehicle must be protected by ait 
cleaners and ducts, oil and fuel fil 


ters, crankease breathers, and othe 


ancillary protective devices to in 
sure that it does not fail prema 
turely under the most arduous field 
usage. Oil filler caps, for example, 
and other similar protective devices 
must be designed to “failsafe” to 
avoid the loss of engines from short 
but destructive exposure to abra- 
sive dusts. 

It is the Army’s responsibility to 
interpret the field usage environ- 
ment to industry and to inform in- 
dustry of the 


necessary mainte- 


nance criteria. Industry must, of 
course, recognize that in this area 
the Army is the expert. When this 
relationship has been established 
and definite tests outlined for the 
benefit of industry, it is likely that 


there will be a renaissance in such 





Tuis article is from 
an address presented 
at the annual meeting 
of the Combat and 
Tactical Vehicle Di- 
vision of the Ameri- 
can Ordnance Asso- 
ciation at Detroit, 
Michigan, on May 
14, 1959 











areas as the development of air 
fuel systems, transfer cases, brakes, 
ete., in order to meet the 10,000 and 
later the 20,000 mile criteria for 
the trouble-free service. 

The military 
cludes weather, soil and people and 


environment = in 


it is a rough, tough environment, 
but it will not get any better. 
suggestions on 


Here are some 


how industry’s efforts might be di 


rected: 


1— Utilize pre-lubricated or 
self-lubricated, potted or sealed 
assemblies, developed for long, 
service-free life before disposal. 


2— Apply proven, standard 
components to vehicle design, 
to reduce service parts require- 
ments and to permit repairs to 
be made by substitution or can- 
trick of 
making three good vehicles out 


nibalization, i.e., the 


of five unserviceable ones. 


3 Emphasize the develop- 
ment of effective air-intake sys 
tems, crankcase breathers and 
cooling systems to completely 
protect engines in service. De 
velop sealed brake systems to 
exclude dirt and water. Apply 
fail-safe and fool-proof protec 
tive devices to prevent serious 
damage to engines and trans 
missions. 


i—Assist us in obtaining in 


creased pre-production testing 
of components and advocate a 
reasonable degree of over-de- 
sign of components as a_ pre 
requisite for vehicle reliability 


5—Assist us in the develop- 


ment of effective, universal, 


Turn to page 70, pease ) 








By Dr. P. W. Lett 


Chief Engineer 
Defense Engineering 


CHRYSLER CORP. 


PART | 


New eight - wheel-drive 
aluminum truck designed 
and built for the army by 
Chrysler Corporation. It 
has a rated capacity of 
two and a half tons and 
can seat 16 fully equip- 
ped soldiers. 


DEFENSE ENGINEERING 
Plans Military Vehicle Reliability 


Field Data Is Basis of Chrysler Design Analysis 


Reliability Orientation 


HE reliability of Ordnance materiel is assuming 





an increasingly important position in the over- 

all reliability picture of military equipments. It 
is safe to say that the subject of reliability has been 
of paramount concern to military people since the first 
boulder was catapulted into enemy lines. What differ- 
entiates reliability-past from reliability-present is the 
complexity of today’s materiel, the complexity of 
today’s organizational structures, and the complexity 
of today’s solutions. It is the intent of this paper to 
focus upon the aspect of reliability that is provided by 
the collection and use of adequate field data—to point 
out problems, and to illustrate methods that have 
worked successfully. 

It has been gratifying in recent years to observe 
the increased concern in military and industrial cir- 
cles with product improvement. It seems that every 
time one meets a potential customer nowadays, the 
question is asked, “What is the reliability factor of 
your product?” There is nothing mysterious about 
the concept of product reliability. To achieve a reli- 
able product it has taken research and design, test 
and development, manufacturing and product im- 
provement; it has taken people—people with a will to 


8 


excel in their respective fields. It has been necessary 
to know the customer, to know his needs, and know 
his environment. 


The “How” of Collecting Adequate Field Data 


Now, the question arises, “How do you know your 





product is performing the function intended?” In the 
past it was easy—you simply asked the customer. 
Today however, other means must be found that will 
quickly provide answers on which detailed engineer 
ing decisions can be made. Taking a poll to establish 
design criteria is risky business when the customers’ 
viewpoint cannot always be critically evaluated. In 
certain cases the customer is not technically qualified 
to evaluate his problems. Therefore, it is necessary 
that a sort of “galvanometer’’ be employed to detect 
the direction and magnitude of a product’s ability to 
perform its mission. An effective program for col- 
lecting, evaluating and acting on field data is such a 
“galvanometer.” 


TOOLS AND TECHNIQUES 
The tools that have been employed by Chrysler 
Defense Engineering in deriving and evaluating relia- 
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In the background is the Army's familiar two-and-a-half-ton truck. In front is a new, versatile and lightweight two-and-a-half- 
ton truck designed and built for the army by Chrysler Corp.The new truck, fabricated mostly of aluminum, weighs less 
fully loaded than the old version weighs empty. 


bility data include computing devices, statistical an- 
alysis, and systems of operation that allow rapid 
transportation of field data into a form digestible by 
the computer. 


Undergoing tests at Fort Bragg, North Carolina, a light- 

weight amphibious truck designed and built for the Army by 

Chrysler Corp. is towed across a lake by a helicopter. 

This illustrates the variety of reliability tests which vehi- 
cles may be given. 





Herman Hollerith in 1890 proposed a system by 
which numerical information, such as that punched 
into cards or tickets by railroad conductors, could be 
read by a machine—the machine was to perform many 
statistical requirements in connection with the U. S. 
Census. From this idea, a whole family of electronic 


computing machines was developed fulfilling prac- 


tically every scientific computational requirement 
Situations heretofore considered impossible because 
they involved simultaneous equations estimated to 
require trained engineers many years to solve, can 
now be computed in a matter of hours. 

With the use of newly developed electronic com- 
puters, modern engineering has begun assigning 
numerical values to more and more quantities in 
search of better products at lower costs. Stresses are 
calculated in greater detail with smaller factors of 
ignorance. Experimental tests data are taken directly 
from instruments. As the cost and complication of 
equipments increase, the trend towards calculating 
during the design stage and the ability to make 
engineering decisions quickly during field tests is 
becoming more and more important. 

As data has become available in large quantities it 
evaluation has become a difficult job. Statistical an 
alysis has been an invaluable aid in boiling down 
masses of data to a significant residue on which 
engineering actions could be based. It has shown 
important trends that were masked completely in a 
large collection of field data. 

A system of operation is employed by Chrysler that 
aids significantly the rapid transmission of field data 
to the engineering agency. Each field engineering 
representative is equipped with IBM cards with 
check-off blocks to cover a good share of the informa 
tion. This permits the engineering agency to trans 
pose the data easily into the computer through 
punched cards. The weekly written report of the field 
engineering representative provides additional infor 








mation that may be required for analysis of failures. 
Urgent matters are relayed from the field by tele- 
phone, as might be expected, rather than wait for the 
weekly report. 


PERSONNEL AND PROCEDURES 

The rather obvious requirement for obtaining in- 
formation from the field quickly, accurately, and in 
sufficient quantity depends more than anything else 
on the personnel involved. Field engineering repre- 
sentatives must be well grounded in engineering fun- 
damentals and especially well-acquainted with the 
technical intricacies of the vehicle they are covering. 
They must have the ability to analyze failures and to 
dig out supporting evidence in order to provide a 
sound basis for subsequent enginmeerifig action. They 
must have the confidence of all military and govern- 
ment personnel with whom they associate. 

The engineering representative’s task is not a 
simple one. To begin with, the customer is not always 
willing to report all the steps he took prior to the 
failure. This is particularly true where a man may be 
forced to pay for the item if the failure is attributed 
to negligence. Further, if he is not sure what caused 
the failure he might not report it for fear of showing 
his ignorance to the man who appraises his perform- 
ance. On the other hand, if an item is continually 
failing, he accepts the fact and makes sure he has 
enough spares in stock, yet might not report it be- 
cause someone down the line has told him it is a 
standard part with proven service. Such information 
as finally filters from the field to the design agency 


sometimes requires a year’s processing to arrive. 
These are some of the reasons why the UER (Un- 
satisfactory Equipment Report) system did not fulfill 
the purpose intended. It is surprising what informa 
tion the engineering observer obtains from a vehicle 
crew after the commanding officer leaves the site. 

It should be emphasized, however, that the most 
effective field engineering work can only be accom- 
plished by a civilian engineering representative with 
the full support of the unit commander in the field. 
Cooperation must come from the top level down 
beginning with top Ordnance and CONARC Army 
commanders. If the system is to work in the zone of 
interior and overseas this top level support is a 
necessity. It is important that the engineering repre- 
sentative keep the unit commander up-to-date with 
information on reliability that is being reported di- 
rectly to the engineering agency. This provides a 
parallel channel for information without affecting 
the direct unofficial channel from engineering repre- 
sentative to engineering agency, so necessary to ob- 
tain data in time to use it. This direct channel of 
information is an absolute necessity for an engi- 
neering agency that has responsibility under Ord- 
nance for placing a reliable vehicle in the hands of the 
field Army. It should be pointed out also that limiting 
field data to a listing of “what” failed serves little 
useful purpose to the design engineer looking for 
ways to make the part more reliable. He needs from a 
qualified engineering representative the “how,” 
“where,” “why,” and recommendations for corrective 


action. 


“What” Happens to Field Reliability Data At the Engineering Agency 





In 1954, when Chrysler Defense Engineering began 
its program of field operations, it was decided to ob- 
tain all possible data concerning the operation, per- 
formance, and maintenance of military products for 
which we had engineering responsibility under Ord- 


nance 


ORGANIZATION—FIELD OPERATIONS 

Collection of reliability data was accomplished by 
organizing the Field Operations organization shown 
in the figure. This organization is directly responsi- 
ble to Engineering Services, but has a direct un- 
official responsibility to Engineering, Quality Control 
Laboratory, and Records departments. The obvious 
intent here, as in all reliability programs, is to pro- 
vide clear channels for the dissemination of reliability 
data without prejudice. The basic organization was 
staffed with highly trained and experienced personnel. 
A program was established for the purpose of train- 


ing engineers to perform as product reliability ob- 
7 


servers. Engineers in the field are continually 
brought-up-to date, and once a year they are recalled 
from the field to attend formal classroom instruction 
on our military products. 


The purpose of employing engineers for a function 


Ww) 


heretofore reserved for the technician by most manu- 
facturers was twofold. First, more was wanted than 
a quantitative analysis of what occurred in the field. 
Our engineers were oriented to evaluate every prob- 
lem they might reasonably be expected to encounter. 
It was felt that simply knowing that ten items failed 
was not enough. We wanted to know the how, what, 
where, symptoms, and on-the-spot recommendations. 
A product cannot be engineered by people who have 
never seen the product in its intended environment, 
or at best merely dissected in a laboratory. It is this 
need for direct observation of the product in its en- 
vironment that requires engineering representation 
at any point on the globe. Theoretical estimates of 
performance in a given environment can vary con- 
siderably from what actually happens. 

A second reason for utilizing engineers rather than 
technicians for field work was to limit the total num- 
ber of “specialists” required. It has been our experi- 
ence that one well trained engineer can take the 
place of two technicians in the field. 

The Field Operations organization consists of three 
sections, the Engineering Representatives Section, the 
Diagnosis Section, and the Statistical Analysis Sec- 
tion. They function jointly to promote product relia- 
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The Field Operation's Organization 
consists of three sections which 
function jointly to promote product 



































reliability improvement and to aid 
in perfectly newly designed products 








FIELD OPERATIONS ORGANIZATIONAL CHART 


bility improvement and to implement the perfecting 
of newly designee products to the point of operationa! 
status. 

The Engineering Representatives Section provides 
technical field support to the customer. Field engi- 
neering analysts are located throughout the continen- 
tal United States and overseas as required—wherever 
the product is being developed and tested. 

The primary function of the Diagnosis Section is 
to conduct preliminary investigations of problems 
reported. This is done to pinpoint the causes of fail- 
ures and to facilitate reliability studies. Definition of 
responsibility is established and responsible parties 
are immediately notified. Corrective action taken by 
the concerned party is also evaluated to determine its 


« 


so as to bring them up to opera- 
tional status. 


feasibility from the customer’s standpoint. The Diag- 
nosis Section has the capability of making initial 
human engineering and basic engineering studies, and 
performs “in house” liaison. In addition, all product 
improvement data is controlled by this section. 

The Statistical Analysis Section is responsible fo1 
statistical evaluations of our products. This section 
has the capability and know-how required to effect 
reliability studies employing up-to-date electronic 
computer facilities. & 


The foregoing article is from a paper presented by the 
author at the Annual Meeting of the American Ordnance 
Association Combat and Tactical Vehicle Division held in 
Detroit May 14 and 15. Part II will appear in an early 
issue Of AUTOMOTIVE INDUSTRIES. 


A lightweight aluminum truck designed and built for the Army by Chrysler Corporation in tests at Fort Bragg, North Carolina. 
Although basically a land vehicle, here it is being propeiled across a lake by a standard outboard motor. 


. » ¢ 
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FORD'S QUALITY AUDIT PROGRAM 


INCE the end of World War II 
we have witnessed within the 
automotive industry an 


growing complexity of car and 
truck designs, a variety of 


factory installed options, frequent 


wider 


styling changes and shorter design, 
manufacturing 
the automo- 
turned to a _ buyer's 
World War II, 
expect better 


tooling, and lead 
time. In 
market 

after 


grew to 


addition, as 
tive 
market cus- 
tomers and 
better quality 

One of the challenging 


problems facing the automotive in 


most 


ever 


By John A. Fournier 


Manager, Chassis Quality 
FORD MOTOR CO. 


dustry today is the control of prod- 


uct quality. Customer acceptance 
is vital to the success and growth 
of any business and product qual- 
ity is a fundamental requirement. 
one of the difficult 


entire industry 


Probably most 


problems for our 
has been the maintaining of a con- 
sistently high standard of quality 
in all units at all plants at all times 
Some may this is a char- 
acteristic of high volume assembly 
If it is, I 


will not 


believe 
operation. am sure our 


customers accept or like 


the results 


In any highly competitive busi- 
ness such as ours the manufacturers 


must constantly seek ways to add 


more value to their products 
competitors 


value 


than 


their 


more 


are 


able to provide. Improved style and 


better engineering are two funda- 


mental 


ways to 


accomplish 


this. 


Others include being more efficient 
in manufacturing, cost control and 


product quality. 
the 


course, is 


these efforts. 
Efforts to achieve better quality 


have 


Body components are checked on massive fixtures 


AUTOMOTIVE 


taken 


several 
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The customer, 
beneficiary 


shapes 


; 


of 


of 
all 


and 
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forms. Generally we have relied 
most heavily on in-plant inspection. 
Our studies showed, however, that 
in-process inspections had _ very 
definite limitations. To produce be- 
tween 6000 and 7000 vehicles dail; 
at our assembly plants involves the 
assembly of approximately 30 mil- 
lion parts. It is impossible to in 
spect all of these parts in assembly 
operations 100 per cent. Of course 
we all know that you cannot inspect 
quality into a product but it must 
be built into the vehicle from the 


start. It was our conclusion that A numerical value has been established for each defect. This view shows an 
if we were to achieve the quality inspector checking a car for defects and entering appropriate figure on a list. 





edge that we sought we would hav: 
to undertake a fresh approach. 


In looking about us it was evi THE BODY VISUAL AUDIT EDGED bs ctnd to dotell a8 body eppecrence Home | 


dent that we could tell how many such as those related to metal finish, solder joints, paint, . hood and 
cars We built daily because it’s eas) a yuo yn trim and point, security of weactherstrip and wind | 
to count cars. We could also mea- 
sure aur nn pormernanes because THE BODY WATER TEST RECORD oll , the 
it was easy to count dollars. How exposure of cars in specially Eadie todler tak booths. 
ever, it was very clear there was 
no objective method of evaluating THE CHASSIS VISUAL AUDIT RECORD is used to record results from the | 
quality performance. This lack of following checks: Instruments and controls such as electrical switches and — 
a quality measure prevented our pare gee operation of —- brake, = cad transmission con- ) 
plant and division management spark plug panning trensmission cane. ele Ba nay esolent Sevet. | 
from placing cost, production and Se wire ee etc. The reverse side of this record is 
quality in their proper relationship used under frame — ene Se steering linkage, suspension, 
on a daily basis. Without this rela pt pen: many ee ‘ - aerate — 
tionship proper stimulation to qual- 
ity aspects could never be expected THE DRIVING AND MEASUREMENT AUDIT is used to record performance 
Some way had to be found to characteristics such as engine starting, idie, acceleration, handling quali- 
provide a uniform object mea- ties, noise level, operations of transmissions, brakes, clutch, etc. The driving 
i ae IRE ey ie cael portion of the audit involves a road test over a prescribed road under vary- 
sure of quality which would a ing driving conditions. 


curately reflect customer require 
ments. What we required was a 
standard method of measuring qual Audit results ere entered after each day's tests 
ity that could be applied across th: ‘ 

country and to all types of units 





























































































































including trucks. It had to be ac a Morr 
. . + 4 . ie 
curate, uniform, and simple. Fur- Saeste : te 
el 
ther, the results had to be measur- ee et 7 
able on a scoring system which PY Ei sy ; -” 
. — oa —— ‘3 7 
would provide plant and divisional “4 i2 i re z 
: ' . 3 
management the information they TRE ro we, 
; , ; ; at a} Ph 
required to evaluate performance > ol 2 - 
reaps . Pre 14 15° 120 Sl) wie 
Within our assembly operations aT: to . a) Tas 
. . a e oO a 
the system must identify our weak . . - ; 
nesses and trace them back direct] ea . j Ew 
° . 3 < 29 7% 7 
to the point in the process where bd 122 Ba f _— 
they started. In total what we re ey dA —$—}= ~ 
. . . . a 7 - 
quired was a system which would ot = a == % 
allow us to measure quality like we —_ THithieA’ 11 $8 il . 
10 ae ex 
count dollars or cars and allow us — , WILE 49 es 
ri | 2 - 
to manage quality just as we man- “~~ sh ié/ ts 
age production and finance. ie | W v3 Lies 
4 - ——aen mad 5% beeper > 
After some experimentation and 3 x. vfs | 
study we developed a system which as —) 
ee ern ba : fe 
15 
16 
nn | | 
7 | — | 





we believe meets these require 
ments. We have chosen to call it 
the Ford Quality Audit Program 


I would like to tell you in more de- 


tail how the system works, what we 


believe it has accomplished, and 


where we stand today 


At each of our plants there is an 
audit team whose assignment is to 
audit cars that have been approved 
by the plant inspection system. The 


audit team is comprised of salaried 


employees who report directly to 
the plant quality control manager 


Interior dimensions of a body are measured on this special fixture 


Master fixtures are used to measure body subassemblies 


Their job is to make a random se- 
lection of cars ready for delivery 
to dealers and put each car through 
a comprehensive examination. Each 
complete audit requires a visual or 
operational check of some 1500 dif- 
ferent items. A complete car audit 
requires approximately three hours 
of intensive scrutiny. The _ prob- 
lems indicated on each car audited 
are classified and noted on special 
forms. 

The measurement portion of this 
audit, which is recorded on reverse 
side, involves a torque check on all 
critical points of attachment. It is 
not just a question of seeing that 
the bolts are tight but whether or 
not they are within the specified 
limitations—neither too tight nor 
too loose. Other measurements are 
taken of the caster and camber set 
front wheels, the 
amount of play in the brake pedal, 


tings on the 


accelerator pedal height, headlight 
aim and many others 

The audit system is executed ac 
cording to uniform procedures and 
standards which leaves little room 
for variance. In this connection it 
is well to mention that the plant 
auditors are checked by other audi 
tors periodically. On a_regulai 
scheduled basis auditors from Dear 
born show up at each assembly 
plant to audit cars and trucks. If 
the rating given by the General 
Office auditor and the plant audi 
tors are the same we know the pro- 
gram is on target. Obviously in 
such a program constant vigilance 
and training is necessary. 

At this point it is appropriate to 
mention that each defect has a 
rating, a uniform rating which is 
used throughout the Ford Division 
For example, a condition which im- 
pairs the quality of the vehicle is 
rated at 2 points; on the other hand 
a slight imperfection, that is an 
out-of-standard condition is in 
cidental—counts only 0.2 of a point. 
A major condition counts 10 points. 
The total possible defective condi- 
tions of a vehicle have been classi 
fied in five different evaluations 
similar to the three examples given. 
This means we have established a 
numerical value for each defect and 
the numerical value is the same for 
all plants within the Ford Division. 

Quality, like styling, is largely a 
matter of personal opinion. Un- 
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fortunately opinions can vary 
widely. It is always a temptation 
to use one’s own opinion as being 
typical of the 
Unfortunately, 
have no accurate 


representative or 
average customer. 
our customers 
method of expressing their quality 
they too find it dif- 
However, 


requirements 
ficult to define quality. 
much can be learned from a nega 
tive customer reaction. 

At the time the audit program 
was developed in 1957 it was neces 
sary to establish our audit or qual 
ity standards based on our experi 
ence, judgment and warranty re 
ports. It was apparent that we re- 
quired a tool to constantly calibrate 
the quality standards applicable to 
Ford cars and trucks. 

After giving 
such sources as warranty 


consideration to 
reports. 
market surveys, contacts with deal 
er personnel, it was concluded that 
all these sources lacked sufficient 
specific detail, timeliness and were 
too general in nature to meet ou) 
requirements. 

A customer’s request to repair a 
problem is a specific action result- 
ing from his opinion of the product 
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Electronic equipment is 


which can be readily identified and 
measured. Adoption of this prin 
ciple led to a program which we 
have called “Dealer Repair Order 
Analysis” or D.R.O.A. which is the 
recording of the repairs made in 
Ford dealerships on a sample of 
production from each assembly 
plant. 

One cannot question the validity 
of a problem which motivates the 
customer to relinquishing his car 
for repair. Obviously the cus- 
tomer’s personal opinion is involved. 
However, this is an opinion which 
we must cater to regardless of our 
own personal convictions. 

The measurement of production 
quality using valid standards will 
not create quality in itself. How 
ever, when daily audit ratings can 
be supported by field experience, 
management will invariably insist 
that they be met. 

The development of a valid yard 
stick to measure product quality 
represents at least 50 per cent of 
controlling 


the task involved in 


quality. Most people resist being 
measured. Many will go to great 


lengths to avoid it or discredit it 


Now that we have seen how the 
cars are audited and the checks 
and balances that we have incorpo- 
rated in the system for developing 
audit standards, let’s see how the 
program works to improve quality. 
First, all the audit results from 
each plant are wired daily to the 
General Office in Dearborn. Since 
the inspections are uniform, the 
management is able to evaluate th« 
quality rating of each of the plants 
This only causes the various plant 
managers to work harder .o get 
better quality. 

However, the system does provide 
more than just an overall quality 
report. The reports of the plant 
auditors as well as the Dearborn 
auditors are studied by the plant 
managers. Plant managers can pin 
point their problems and devise co 
rections. If, for example, the audi 
tor finds a cotter key missing thi 
will show on his report because he 
will have to score it. The plant 
manager then can trace the defect 
right down the line to the person 
charged with installing the cotte) 
key. Both engineering and suppliet 


(Turn to page 66, please 


used to test headlamps 








CUTTING 


Numerous Production Economies and Design 
Possibilities Offered by Broad Variety of 
Formulations Now on Market 


DHESIVES in one form or an- 
other have been used by Man 


since time immemorial for 


sticking things together. The 
ancient civilizations used animal 
glues for wood applications, and 
vegetable glues have been employed 
for hundreds of years in joining 
pieces of paper. Today, a host of 
adhesives is available in thousands 
of different formulations to bond 
metal, glass, plastics, rubber, and 
other materials. 

Since the end of World War II 
adhesives have really come into 
their own as important engineer 
ing assembly tools. Their growth 
has been staggering to the point 


where it is estimated that adhesive 


ly 


sales now exceed the $100 million 
plus annual level. The _ physical 
characteristics of the traditional 
glues have been greatly improved. 
At the same time, a tidal wave of 
new synthetic adhesives has opened 
up many previously untapped mar- 
kets. 

The automotive and aircraft in- 
dustries use adhesives on a grand 
scale in assembly line operations. 
As a matter of fact, they have been 
the leading stimuli toward the con- 
tinuous research work carried on 
in the laboratories of the adhesive 
manufacturer. Their requirements 
for high-quality bonding agents 
have resulted in the development of 
adhesives with characteristics un- 


PART | 


A new, quick-drying, 
“minimum - glue - line - 
thickness" foam bonding 
adhesive provides equal- 
ly soft seams and “‘tear- 
ing” bonds when used 
with both latex rubber 
and with polyurethane 
synthetic foams. Photo 
shows ease of assembly 
in butt splicing opera- 
tion made possible by 
“fast-grab" and quick 
tack loss of adhesive. 
(Rubber & Asbestos 
Corp.). 


By 
Andrew W. Shearer 


MARKET RESEARCH EDITOR 


COSTS with 


heard of just a few years ago. 
Manufacturers in other industries 
have thereby been spurred to adopt 
“chemical fastening” in areas of 
production hitherto closed to this 
fastening method. 

Carload quantities of adhesives 
are used in automotive manufactur- 
ing for weatherstrip bonding, un- 
dercoat work, and similar well- 
known applications. Other less 
familiar, but substantial, uses are 
in bonding both latex and synthetic 
plastic foams for cushioning, vinyl 
bonding, metallized Mylar laminate 
decorative trim, and a host of other 
volume applications. 

While the amount of adhesives 
employed in a single car is not 
great (5 to 10 lb), the automobile 
industry is certainly one of the 
largest users of adhesives. As a 
matter of fact, it has been esti- 
mated by one authoritative source 
that the industry provides a market 
on the order of $10 million for ad- 
hesives each year. 
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ADHESIVE BONDIN 


At the present time, the aircraft 
industry probably represents the 
largest single market for high- 
strength adhesives. For example, 
over 800 lb of adhesives are used in 
the B-58 Hustler bomber with about 
95 per cent of the aircraft surface 
adhesive bonded. Applications of 
epoxy-based adhesives in the bond- 
ing of honeycomb sandwiches and 
other primary structures have been 
widely publicized. However, the in- 
dustry uses a wide variety of other 
formulations for interior trim, non- 
load-bearing panels, soundproofing 
and other insulation, etc. 

The first section of this two-part 
article covers major reasons for the 
use of adhesives and the basic types 
available for automotive and air- 
craft applications. Part II will in- 
clude a more detailed discussion of 
how adhesives are used in these two 
fields, some pointers on their selec- 
tion for specific requirements, and 
an analysis of future trends in ad- 
hesive bonding. 


WHY ADHESIVES? 


Adhesives often prove to be the 
best of several possible joining 
methods for a particular design. 
Indeed, in some cases, adhesive 
bonding is the only practical fasten 
ing method available. Listed below 
are 10 major reasons why adhesives 
are enjoying such a booming de- 
mand: 

1) Stress loads are distributed 
evenly over the entire joined area 
because of the continuous bonds 
produced by adhesives. Excellent 
strength and rigidity are thus as- 
sured, and lighter gage materials 
can often be used. 

2) There is continuous contact 
between mating surfaces through 
adhesive bonding. 

3) Adhesive-bonded joints have 
good fatigue resistance 

(4) Materials joined through ad- 
hesives have smoother jeints free of 
protrusions. 


Continued on next page 


Spacer and two rails of 
piston ring are assem- 
bled by adhesive bond- 
ing to prevent sepora- 
tion during handling. In 
operation, of course, the 
rings must separate into 
three distinct elements. 
When installed in an en- 
gine, oil dissolves the 
adhesive to permit the 
parts of the ring to per- 
form unhindered (Minne- 
sota Mining & Mfg. Co.). 


TOP (below) — Adhe- 
sive is applied by brush 
to the engine cover in 
the interior of a cab- 
over-engine type truck 
body. BOTTOM (below! 
—Flexible rubber mat is 
pressed into place on 
the engine cover while 
adhesive is stili tacky 
(Minnesota Mining & 
Mfg. Co.). 





The high adhesive qualities of Silastic adhesive $-2200 are demonstrated in this 
photo. It is designed to bond vulcanized silicone rubber parts together and for 


bonding silicone to a variety of common metals. 


Developing strengtths on the 


order of 25 Ib pull per inch width, it retains both mechanical strength and full 
resilience at temperatures ranging from —70 to 500 F {Dow Corning Corp.). 
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Shown here is the 
cepplication of RTV 
‘room tempera- 
ture vulcanizing) 
silicone rubber 
with a pressure 
gun along the hot 
air ducts (for de- 
icing) in the lead 
ing edge of the 
DC-8 wing. I*s 
high heat resist- 
ance makes if an 
ideal sealant ma- 
terial (Silicone 
Products Dept., 
General Electric 
Co.). 





(5) The weight factor is gen- 
erally lower when adhesives are 
used as opposed to some other fas- 
tening method. 

6) Dissimilar metals may be 
joined by adhesives with a mini- 
mum of corrosion. 

(7) The strength of structural 
members is maintained through the 
usage of adhesives because, obvi- 
ously, no holes are needed for the 
insertion of fasteners. 

(8) There is no need for high 
heats in joining when adhesives are 
used. 

9) Adhesives often permit the 
fabrication of complex shapes that 
might not be possible with other 
fastening methods. On the other 
hand, they often permit design sim- 
piifications. 

(10) Production costs can often 
be cut through the use of adhesives 
because greater speed of assembly 
can usually be achieved, and fewer 
specialized personnel are required. 


These basic advantages, plus the 
remarkable technological progress 
made in developing better formula- 
tions, have earned for adhesives a 
high place in design and production 
engineering circles. Unfortunately, 
though, adhesives have also been 
the subject of much misunderstand- 
ing and “overglamorized” publicity. 
There are many instances where 
adhesive bonding can and is replac- 
ing mechanical fasteners, welding, 
brazing, soldering, etc., because of 
lower labor and materials costs. 
But it cannot and should not be 
considered a panacea for every fas- 
tening problem. 

Adhesive bonding is an art and a 
complicated one at that. Some man- 
ufacturers have been disillusioned 
in their initial experiences with 
adhesives through a failure to ap- 
preciate the many considerations 
attendant to their use. Cleanliness 
of the surfaces to be bonded is just 
one example of the many factors 
that influence bond strength. Ig- 
norance of this and other impor- 
tant elements can lead to damaging 
misapplications of adhesives. Such 
situations can best be avoided by a 
mutual study of the problem by the 
potential user and the adhesive 
supplier. 
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CLASSIFICATION 
OF ADHESIVES 
There are several ways of classi- 
fying adhesives, none of which is 
entirely satisfactory by itself. The 
most commonly used methods are 
by general chemical 
types similar to the system used for 


plastics, resins, and rubbers; 2) by 


as follows: 1 


bonding type (pressure - sensitive, 
air-drying or solvent-release, hot- 
melt or fusible, chemically-reactive, 
solvent - reactive, and heat - reac- 
tive); 3) by classes of materials to 
be bonded (general purpose, wood, 
metal - to- metal, metal - to - rubber, 
etc.) ; 4) by temperature 
ting, hot setting, etc.) ; 5) and by 
form mastic, film, and 
tape 


(cold set- 


powder, 
Perhaps the most widely used 
and simplest method of classifica- 
tion is by chemical composition 
group. The principal drawback of 
this approach is that it is hard to 
provide for the newer modified com- 
pounds that represent the blending 
None- 
theless, for purposes of this article, 


of several chemical groups. 


adhesives will be broken down into 
three Rubhe io 
Thermose tting 


broad categories 
base (elastomeric - 


(resin), and Thermoplastic (resin). 


It must be remembered, however, 
that included and criss - crossing 


Neoprene weatherstrip cement is used to bond foam crash pad to automobile 
dash assembly {Armstrong Cork Co.). 


within this general framework are 
literally hundreds of different sub- 
types of adhesives. Some of them 
are simply modified basic elastom- 
ers * resins, while many other 
popular types are rubber-resin or 
thermoplastic - thermosetting resin 
combinations. 

The rubber-base types of ad- 
hesives (particularly reclaimed, 
neoprene, SBR, and nitrile) pre- 
dominate for general purpose ap- 
plications in the automotive indus- 
try. The synthetic polymers and 
resins are used primarily for spe- 
cial metal and glass applications, 
while such rubber-resin combina- 


tions as nitrile-phenolic are em- 


ployed for brake lining and trans 
mission bonding. 

The use of adhesives within the 
aircraft industry falls into two 
main categories 
structural 
those for miscellaneous uses. For 


those used for 
bonding purposes and 
structural applications, nitrile-phe- 
nolic adhesives are widely used for 
metal-to-metal combinations, while 
synthetic resins and combinations 
are found in honeycomb structures 
Miscellaneous uses employ neoprene 
rubber, nitrile rubber, and _ poly 
sulfide polymers for use as sealants. 

For miscellaneous or general pur- 
pose applications in the automotive 
and aircraft industries, the adhe- 
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PROPERTIES OF TYPICAL (3M) AUTOMOTIVE AND AIRCRAFT ADHESIVES* 


Phenolic- Vinyl! Epoxy 
Elastomers Phenolic Resin 


Nitrile- 
Phenolic 


Neoprene- 
Phenolic 


Adhesive 

Type Reclaim ed 
Shear 

Strength 
PSI 


Neoprene Nitrile 
175 900 2000 180 1200 4000 5000 7000 10,000 


Service Temp 30 to 180 40 to 200 65 to 250 20 to 200 65 to 200 65 to 400 65 to 400 65 to 400 65 to 400 


Limits 
Degrees F 


Water 


Resistance Excellent 


Excellent Excellent Excellent Excellent Excellent Excellent Excellent Excellent 
Solvent 


Resistance Poor Fair Good Poor Fair Good 


Application Brush Brush Brush Brush Brush Brush Brush Brush Brush 
Method Spray Spray Spray Spray Spray Spray Spray Spray Knife-coat 
Roll-coat Rol!-coat Roll-coat Roll-coat Roll-coat Film Film Film Film 


Air Dry Air Dry Air Dry 300 500 F 300 500 F 300 400 F 250 350 F 250 350 F 
50 200 psi 50 200 psi 25 200 psi 50 200 psi Contact Press 
Room Temp 
Centact pressure 
for lower strength 
values 


Excellent Excellent Excellent 


Curing Air Dry 
Procedure 


* Adhesives, Coatings & Sealers Div. Minnesota Mining & Mfg. Co 
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sives are Most often used in a solu- 
tion form and applied by brush or 
A tape or film form of adhe- 
sive is used for the bonding of 


spray 


structural parts. Solution forms of 
adhesives air dry anywhere from 
five minutes to one hour after ap- 
plication. Tape or film adhesives, on 
the other hand, require heat and 


pressure to cure, and cure times 


will vary from 15 minutes to two 


hours. 

Temperature resistance required 
of adhesives for automotive appli- 
cations vary from —40 F to 180 F 
and occasionally 400 F. The range 
for current aircraft applications is 

67 F to 180 F on commercial air- 
craft and 67 F to 500 F on mili- 


tary aircraft. 


An Alnico magnet, formerly 
soldered to the aluminum 
casting, is now bonded 
with a reom - temperature - 
curing epoxy adhesive. The 
100-per cent reactive ad- 
hesive is reported to yield 
higher strength than the 
solder while eliminating al’ 
possibility of burn-through 
of the aluminum and dis- 
orientation of the magnet 
(Rubber & Asbestos Corp.). 


Shown here is a conveyor-type, gas-heated bonder for production of brake 
shoes. The two shoes are put into frames and spring loaded at three different 
stations. Conveyor ascending at left goes into oven (concealed by white shed), 
stays there for several minutes, then emerges above and continues all the way 
down until shoes return to the station. Complete rotation of line requires about 


an hour. 


The adhesive is bonded at about 400 F while in the oven {Adhesives 


Dept., Raybestos-Manhattan, Inc.) 


RUBBER-BASE 





(Elastomeric) 











Nearly all of the common types 
of rubbery polymers, including nat- 
ural, reclaim, styrene - butadiene, 
butyl, nitrile, polysulfide, neoprene, 
and silicone, are used in adhesives. 
With the exception of natural rub- 
ber and natural reclaim, all of those 
listed are either general or special 
purpose synthetics. 

A wide variety of rubber-base ad- 
hesives in liquid, latex, or water 
dispersion form are available on 
the market today. They are fre- 
quently compounded with plasticiz- 
ers and resin modifiers and less 
often with vulcanizing agents and 
fillers. Versatile and generally lower 
in cost than the resin types, rubber- 
base adhesives do many bonding 
jobs well. 


Natural 


—_ 

General-purpose adhesives based 
on natural rubber in latex form are 
widely used to bond rubber to rub- 
ber, metal, fabrics, and certain 
plastics. Easy to apply, these adhe- 
sives produce non-rigid bonds that 
can support a moderate load shortly 
after the joint is made without 
clamps or fixtures. Many pressure- 
sensitive adhesives are made from 
natural rubber. 

Natural 
outstanding tack, cohesive strength, 
and resilience, plus good abrasion 
However, 


rubber adhesives have 


and moisture resistance. 
they cannot carry constant loads foi 
long periods of time and will break 
down on prolonged exposure to sun- 
light. The synthetic rubber adhe- 
sives are generally superior in both 
chemical 


resis- 


temperature and 
tance. 


Reclaimed 


Principally natural, but often in- 
cluding some synthetics, reclaimed 
rubbers are important low-cost ma- 
terials from which many excellent 
adhesives are made. In fact, they 
are the most widely used of the rub- 
ber-base types for bonding rubber 
to rubber and both felt and rubber 
to metal. 

Although their physical charac- 
teristics are generally good, they 

(Turn to page 62, please 
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Annual Meeting of the AGMA 


Improved Gears for Present and Future Needs Among Chief Topics 
at American Gear Manufacturers 43rd Annual Event 


ECHNIQUES for advancing the 
art of gear making to fill 
present and _ potential de- 
mands for still higher precision 
were major considerations at the 
3rd Annual Meeting of the 
American Manufacturers 
Association. 

Applications given top priority 
included planetary gears in auto- 


Gear 


matic transmissions, gearing in 
aircraft power trains and in mis- 
siles, gearmotors, speed reducers, 
Virtually all 
types of gears were discussed 

fine and pitch, 
bevel, worm, and herringbone—as 


and marine drives. 


coarse helical, 
well as associated measuring and 
inspection procedures. 

Held June 1-3 at Hot Springs, 
Va., the meeting was attended by 
some 250 representatives of gear 
makers, machine tool builders, 
automotive vehicle and component 
aircraft and 
electrical 


suppliers, missile 
manufacturers, and 
equipment companies, among 
others. 


Most of the program was de- 
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voted to committee meetings, each 
of which specialized in a particu- 
lar class or application of geat 
ing. In general, the primary ob- 
jectives were up-dated standards 


for design and manufacture. 


Planetary Gears 


The Automotive Gearing Com- 
mittee, for example, has had in 
process for some time an exten- 
sive study of noise control stand- 
ards for automatic transmission 
planetary gears. 

At the meeting a subcommittee 
of this group submitted a report 
on drawing tolerances recom- 
mended for inclusion in the over- 
all report of the committee. Basic 
gear data and tolerances pres- 
ently contained on drawings of 
typical automobile transmissions 
und axles were made available 
in tabular form. 

The subcommittee expressed 
the feeling that while gears were 
being, and could in the future be, 
manufactured from this type of 


data, “a definite improvement o1 


more pictorial method is needed 
for the specification of involute 
form, lead, crown, pitch line run 
out, and tooth spacing.” Several! 
recommended tolerance charts 01 
notes which would clearly define 
were dis 


these requirements 


played during the conference 


Worm and Helical Gear 
Combinations 

The design of fine-pitch worm 
and helical gear combinations foi 
light-duty applications where pre 
scribed center distances must be 
maintained, was the subject of a 
technical paper presented by E 
D. Knab of Bell Telephone Labo 
ratories, Inc 

In his introduction he pointed 
out the value of AGMA Standard 
374.03 Fine-Pitch 
Worm minimizing 
tooling costs, but stated that the 


“Design for 
Gearing’ in 


range of axial pitches and lead 
angles specified for worm gearing 
“reduces the flexibility of design 
in that the worm and gear can 


(Turn fo pade iy please ) 
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AUTOMATIC CONTROLS 


PRODUCTION—VEHICLES—AIRCRAFT 


By Samuel Cummings 


UNIVAC SOLID STATE 


A magnetically, amplified, solid 
state computer for commercial use 
was unveiled in Philadelphia re- 
cently by Remington Rand Div. of 
Sperry Rand Corp 

The new machine, called Univac 
Solid State, is the first of a new 
generation of commercial comput- 
ers that is expected to revolution 
ize the data processing field. 

The new breed of computers is 
called solid-state because of the use 
of solid-state 
ferrite cores, magnetic 


elements such as 
transistors, 
amplifiers, and printed circuits. 
These solid-state elements have a 
number of advantages over the 
tubes that they 
They are a fraction of the size of 


vacuum replace. 


vacuum tubes, use less than one 
hundredth the power, generate no 
heat, and last 30 to 40 times longer. 

Furthermore, these tiny gadgets 
can do anything a vacuum tube 
does. They can act as amplifiers to 
make big signals out of little ones; 
as rectifiers to convert alternating 
current to direct current; and as 
switches (transistors) to turn elec- 
tric current on or off, or to direct 
its flow. 

In addition, the new elements 
make possible higher speeds and 
larger capacities. The Univac Solid 
State, for example, has a memory 
capacity of 50,000 digits of infor- 
mation and it can make 11,760 addi- 
tions or subtractions a second. Its 
four units take up only 275 sq ft of 
floor space—a big saving for data 
processing equipment—and it will 
sell for only $347,500 or rent for 
$6,950 a month. 


The new Univac already is in 
operation in a Hamburg, Germany, 
bank and will be installed for other 
European firms soon. First deliv- 
ery in the U. S. will go to the Kan- 
sas City Life Insurance Co. some 
time this summer. 


GE FUEL CELL 
General Electric Co. 
its scientists have come up with a 
“practical design” for a fuel cell 
oxygen 


announced 


in which hydrogen and 
would react chemically to generate 
an electric current. 

The model was described as a 
round plastic disk about a half-inch 
thick and three inches in diameter. 
The disk is divided into two cham- 
bers by a special plastic membrane, 
which has an electrode in contact 
with each of its sides. 

Hydrogen is fed into one of the 
chambers, oxygen into the other. 
At one hydrogen 
molecules break up into electrons 
hydrogen. 


electrode, the 


and positively charged 
The electrons travel through an ex- 
circuit to the other elec- 
trode, creating an electric current. 

The positively charged hydrogen 
moves through the membrane to 
the other electrode, where it com- 
bines with oxygen and the elec- 


ternal 


trons from the external circuit to 
form water. 

Dr. Guy Suits, GE 
and research director said the com- 


vice-president 


pact, lightweight device offers the 
Turn to page 76, please 


New Univac Solid State Computer is first of its kind to be made commercially available in this country. Computer system has 
storage capacity of 50,000 characters of information 
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¢ « INDUSTRY STATISTICS - - 


WEEKLY U.S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


NEW FOREIGN CAR REGISTRATIONS 
APRIL 


Weeks Ending Year to Date 


Make June 13 June 6 1959 1958 


Total 


Chrysler 
De Soto 
Dodge 
Imperial 
Plymouth 


Total 
Edsel 
Ford 
Lincoln 
Mercury 

Total 


Buick 


PASSENGER CAR 
8, 


American Motors 


Chrysler Corp. 


Ford Motor Ce. 


Cadillac 
Chevrolet 
Oldsmobile 
Pontiac 
Total General Motors Corp. 
Total 
Checker Cab 


Total Passenger Cars 


Studebaker-Packard Corp. 


127 


134 


383 


617 
581 
, 805 
520 


604 


144 


171 


9,081 


645 
,093 
, 889 
421 


25, 


PRODUCTION 


TRUCK AND BUS PRODUCTION 


Chevrolet 

G. M.C. 
Diamond T 
Divco 

Dodge and Fargo 
Ford 

F. W. D. 
International 
Mack 
Studebaker 
White 

Willys 

Other Trucks 


Total — Trucks 


Buses 
Total Motor Vehicles 


* Includes Packard. 


9, 


1 


219 
912 
144 

80 
539 


912 


W 
566 
276 
260 
437 
, 363 

80 


799 


90 


8,760 
1,847 
110 


80 
1,469 
8,014 


20 
3,580 
318 
258 
443 
2,282 
80 


27 , 261 
75 


152,681 


613 
052 


748 


366 
450 
830 
031 


,323 
206 


617 


3,574 


685 
396 
136 


1 
2,470 


Volkswagen 
Renault 
English Ford 
Opel 

Simca 

Fiat 
Hillman 
Triumph 
Vauxhall 
Volvo 

All Others 


C$ NON WwWW2Oe 


Total 


on 
w 


Volkswagen 
Renault 
English Ford 
Hillman 
Fiat 

M.G 

Simca 
Triumph 
Vauxhall 
Opel 

All Others 


Total 


First Four Months 


Volkswagen 


Volkswagen 
Renault 
English Ford 
Simca 

Opel 

Fiat 
Hillman 
Vauxhall 
Triumph 
Volvo 

All Others 


Total 


Renault 
English Ford 
Hillman 


Simea 


M.G 
Fiat 


Triumph 


All Others 


Total 


RETAIL CAR SALES BY PRICE GROUPS* 


Price Group 


Under $2,000 
$2,501 to $3,500 
$3,501 to $4,500 
Over $4,500 


Total 
Polk & ¢ 
joor sedan ¢ 
extra equij 

+ Ne 
mported f 


( 
al 


1959 NEW REGISTRATIONS 


Marc 
Units? 


123 972 


h, 1959 
%& of Total 


27.70 
61.93 
6.60 
3.77 


Dollars 


$287 013,242 
764.728 462 
112,602,148 
93,224,423 


$1, 257 568,275 


% ot Tota 


Arranged in Descending Order According to the Four Months 1959 Totals 


NEW CARS NEW TRUCKS 


Four Months Four Months 
March 


1959 


April 
1958 


Aoril 
1959 


March 
1959 


April 
1959 


April 


1958 1958 


Make 1959 1958 Make 1959 
753 
864 

28,879 
450 

2,519 
257 

3,924 

3,515 
844 
480 
930 
257 

3, 866 


868 
659 
9,398 
748 
135 
629 
773 
601 
2,682 
067 
834 
346 
122 


817 
829 
3, 100 
898 
316 
259 
115 
109 
581 
439 
219 59 
116 85 
660 


259 
2,340 
625 
680 
068 
341 
310 


Chevrolet 
ord 
Oldsmobile 
Pontiac 
Plymouth 
Rambler 
Buick 
Cadillac 
Mercury 
Studebaker 
Dodge 
Chrysler 
Edsel 
De Soto 
Lincoin 
Imperial 
Misc. Domestic 
Foreign 


119, 

122, 
31 
32 
26, 
27, 
22, 
12 


992 
020 
980 
342 
115 
449 
689 
981 12 
12,897 12 
11,651 3 
10,473 12, 

599 

187 

617 


291 
455 


114 
26 
29 
20 
36 
14 
24. 


615 
141 
588 
715 
966 
505 
729 
756 
927 
743 


468 
456 
124, 
124, 
113, 
104 
89 
50 
49 
43, 
42, 
18 
16, 


769 
65C 
515 
258 
353 
353 
827 


707 
787 


653 
669 
085 
974 


420 , 294 
378 
621 


Chevrolet 
Ford 
328 International 812 
711 G.M.C 806 
= Dodge 97 
Willys Truck 712 
225 White 521 
498 Mack 559 
Willys Jeep 

Studebaker 
14 Diamond T 
657 10,491 
480 5. f Brockway 


662 1 All Others 
926 30, 178, 


659 

632 
209 
89 
883 


48, 96, 


Tota! All Makes 573, 496,717 418, 1,913,799 1,535 Total All Makes 862 538 


Source: Based on data from R. L. Polk & Co. All rights reserved. Re-use prohibited 
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Cascrvations. 


By Joseph Geschelin 


1960 
Cars 


A little 
indicates that 


around the 
the new 


checking 
industry 
car season will start early this 
year, begining with July so far as 
we are concerned. In fact we expect 
to find at least five previews as 


early as August 


Powder 
Metals 


Powder metallurgy has made 
yvreat strides in recent vears. And 
despite the spate of exotic metals 
and alloys, iron parts appear t 
hold greatest promise as to ton 
nage. One of the brightest of re 
cent developments, and still in its 
experimental stages, is the powder 
iron cylinder liner for small alu 
minum engines. Such engines are 
produced in extraordinary num 
bers and could constitute an eno) 
mous market for the producer of 
powdered parts. Among the majo 
advantages are a dense structure 
as well as uniformity of structure 
Yet the material still has high 
porosity which contributes to bet 
ter and safer lubrication. In ac 
tual fact such liners cost more 
to produce than the convention 
al sand-cast or centrifugally-cast 
liners. The big profit comes from 
the high labor costs involved in 
the machining of castings as con- 
trasted with the metal powder 


liner which can be used as received 


Engine 
Making 

Recent developments at Detroit 
IHC, GMC Truck, and 
indicate clearly that the 
methods and equipment employed 
in manufacturing the new genera 
tion of heavy duty engines is es 


Diesel, 
others 


sentially the same as for mass pro 
duced passenger cars. Chief differ 


a4 


ence is that transfer equipment 
for heavy duty engines is made 
more flexible to enable the plant 
to run different parts over the 
same line in batches. It requires 
more idle heads and more tool 
changes but it remains the same 
machine 


kind of basic transfei 


concept 


Export 
Route 

High labor rates, in comparison 
with the rest of the world, tend to 
make it impossible to sell Amer 
icun-made goods in the export 
market, 
imports from all over the world 


encourage the flow of 


A number of important business 
leaders have warned that this 
chain of events, intensified by in 
creased labor rates every time 

contract is renewed may ulti 
mately result in lessened indus 
trial production. One indicator ot 
this was brought to our attention 
recently. One of the large tractor 
builders has been investigating 
the possibility of locating a plant 
in Europe to produce farm trac 
tors and contractors’ equipment 
primarily for export to the USA 
Lower labor rates and lower tax 
rates are expected to make it pos 
sible to sell high grade equipment 
here by underselling domestic pro 


ducers. 


. 
Vinyl 
Coated 

Some time ago we 
the development of vinyl-coated 
sheet steel. We gather that a lot 
of work is under way in adapting 
this material for such stampings 
aus instrument panels, rear quarte1 


mentioned 


body treatment, and other parts. 
On the instrument panel this ma- 
terial can provide a pleasing fab- 
ric effect free from reflections and 
highlights. On the rear quarter, it 


should be possible to produce tex 
tures and colors that have the ap 
pearance of leather or fabric. It 
is said that vinyl-coated sheet can 
be deep drawn without injury, the 
resultant coating having excellent 
durability in weather. 


Small 


Cars 

At least one small car manufac- 
turer in the Detroit area has 
promised to make preliminary 
engineering information available 
before this item is in print. What 
is significant about this statement 
is that by July most of the in 
formed writers on motor cars 
should necessarily stop speculat 
ing about the features of the new 
small cars. There is little point in 
speculating about something that 
has been exposed in a confidential 
manner. 


Auto 
Trim 

On the subject of 
assemblies, and particularly doo 
side trim, it is noteworthy that 


auto trim 


metallized Mylar appears destined 
to replace all metal inserts. At 
least that is anticipated in one of 
the largest trim assembly plants 
of the industry. Metallized Myla) 
can be embossed in a variety of 
ways to produce a handsome me- 
tallic glitter which behaves and 
looks like metal but is easier to 
make and install. * 





AUTOMOTIVE 
INDUSTRIES ... 


is your News Magazine of 
Automotive and Aviation 


MANUFACTURING 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Automatic Cut-Off Machine For Round Tubing cally controlled jig borers. No addi 
tional cabinets are required. 

This automatic cut-off The system is entirely electro 
machine, for small di mechanical, with a bank of sealed re 
ameter, round tubing lays and a couple of stepping switche 
permits production 
rates of up to 12,000 " 
pieces per hour. Bas- the only moving parts of the system 
ically designed for Fosdick Machine Tool Co. 
volume users of alumi- Circle 44 on postcard for more data 
num, copper, brass, or 
other copper alloy 
an he aa ce Metalworking Process 
vides precision cutting A METALWORKING process for form 
pene ter y re pr ing tall, shell-type cylindrical 
lengths up to two 
inches. (H & H Ma turn Div. of the Lodge & Shipley Co 

chine Co., Inc.) Known as “Flo-Reforming,” the proce 


Circle 43 on posteard ess is based on the use of a Floturn 
for more data 


(also housed in the control console) 


parts has been developed by the F'lo 


machine plus one or more “Reform 
ing” operations performed on a pre 


¢ 


using Reform tools 





A typical example of the proce 
is the production of 500. stainle 
steel shells, three inches OD by 7.125 
in. deep with a 0.042 in. wall thick 
ness. In producing this part, the 
process starts with a 6-7/16 in. round 
blank, including ! in. trim allow 
ance, 0.125 in. thick Ising a No. 12 
vertical Floturn machine, the blank 


Fosdick precision boring machine featuring new tape con 


New Memory System For Numerical Control 


HE Fosdick memory ystem for chines, the system uses a third cro Lodge & Shipley metalworking process 


numerically controlled machine hat vitch to handle depth control 
uses two cross-ba1 witche to store and tool designations; a fourth fo is formed into a truncated cone which 
hed and annealed and then Re 


all the information needed to control iutomatic tool changing. Five such is wa 
and two vitche are easily housed in_ the formed into the straight-side cylinder 


spindle feeds and speeds, 


axes of table movement Designed tandard control and tape reader con by a single Reform operation 


for us¢ with precision boring ma ole furnished with Fosdick numeri Circle 45 on postcard for more data 
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cre pint EQUIPMENT 


Welded Steel Open Back Gap Press With Roll Feed 


This Warco No. 60-1- 
14CG_ welded stee! 
open back, _ single 
crank, flywheel type 
gap press in 60 fon 
capacity, operates at 
speeds from 75 to 200 
spm. It features 
bronze lined crank- 
shaft and gibways fly- 
wheel running on anti- 
friction bearings, air 
counterbalance of the 
slide, recirculating oil 
lubricating system ro- 
tary limit switch and 
Warco's pneumatic 
clutch and brake unit. 
The feed shown is a 
double roll type for 
0.060 in. material, 12 
in. wide. Feed length 
s 0 to 12 in. Maxi- 
mum feeding speed is 
1200 ipm. (The Fed- 
eral Machine and 
Welder Co.) 
Circle 52 on postcard 
for more data 





Standard Insert Holders 
NTANDARD Multicut insert holder 
S for tracer turning are designed so 
that all component parts, except the 


holder shanks, are 
interchanyeable One 


tandardized and 
anvil-locator, 
one clamp, one locking screw, one 


taper-head screw and one diamond 


Wesson standard Multicut insert too! 
holder 


haped insert will fit all four holder 
so that spare parts inventory can be 
reduced. These tools can also be used 
for recessing, outfacing, undercutting 
and plunge-turning. Wesson Co 


Circle 51 on posteard for more data 


New Welding Process 
A NEW welding process, called 

“Short- Arc,” has been devel 
oped by Linde Co., Div. of Union Car 
bide Corp. It permits manual and 
mechanized welding of thin material 
with excellent control of the weld 
puddle. The outstanding feature of 
this inert-gas consumable-electrode 
process is the ability to make manual 


56 


fusion welds in the range of thicknes 
of 0.0380 to 0.100 in. of all common 
metals, such as carbon steel, stainless 
teel, aluminum, copper, ete., in all 
positions and types of joints. 


Circle 53 on postcard for more data 


Reversing Transmission 
5 pn for use in light to medium 


power applications where instant 
reversing is desired, the Mentor in 
tant-reverse transmission combines 
direct-gear and chain-drive principles 
with two opposing clutches. It fea 


Mentor transmission, Model A-10 


tures fast action reversing at all 
speeds by single-action lever. For 
ward and backward movements of the 
lever engage the clutches alternately 
with forward or reverse drives. Cen- 


tral position of the operating lever is 


“neutral.” The input shaft extends 
on both sides of the case for either 
right or left hand installation. Mentor 
Products, Inc. 


Circle 54 on postcard for more data 


Double-Trip Riveting Unit 
4 pee TRS Model 81JG riveting ma 


chine is designed to provide a con 
trolled pause in the setting cycle, 
during which time the operator can 
position the work-piece with respect 
to the rivet which is poised above 
but not touching the work. The set 
ting cycle is controlled by a double 
acting electrical foot switch. When 
the operator depresses the switch, the 
machine is tripped and the setting 
mechanism moves through about “x 
of its total travel and then stop 
This point of interruption is adjust 
able to accommodate various rivet 
lengths and work thicknesses, and 
brings the rivet into aligning position 
just above the work. After the work 
is aligned in the riveting position, 
the operator releases the foot switch, 


Tubular toe-touch controlled double-trip 
riveting machine 


and the machine completes its cycle 
to set the rivet. Tubular Rivet & 
Stud Co. 


Circle 55 on postcard for more data 
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New Peening Method 
A= peening method known as 


Perfecto-Peen uses a stream of 
glass beads, miscroscepic in size and 
electrostatically suspended in solution 
to remove scale, corrosion, dirt, burrs 
and tool marks. Perfecto-Peen does 
not remove or alter the dimensions of 
the basic metal, does not contaminate 
or leave embedded particles in the 
object being peened and does not nick 
sharply machined edges or threads. 

The tiny glass hammers also sea! 
the metal’s pores—leveling and sur- 
face working the metal for an in- 
crease in fatigue life and a fine finish. 
Aero-Test Equipment Co., Ine. 


Circle 46 on postcard for more data 


Portable Barrel Finisher 


_ deburring and _ finish- 
ing barrel, said to be suited for 
laboratories, research and develop- 
ment departments and manufacturers 
with limited finishing needs, has been 
designed by Almeco, Queen Product 
Div., King-Seeley Corp. 

Called the Model DMB-10 “Super 
Mite,” the unit will speedily debur 
and finish parts having close toler 
ance radii and low micro-inch surface 
finishes. 

The 12 in. diameter by 8 in. wid 
barrel was a % cu-ft capacity, and 
is equipped with a quick acting cam 


Almco small, portable deburring and fin- 
ishing barrel 


type door. It is driven at speeds 
variable from 19 to 38 rpm by a 
1/6 hp, 110 v motor. The machine 
has a start-stop switch, an 8 ft cord 
and a belt safety guard. 


Circle 47 on postcard for more data 


Drilling, Tapping Units 
— new drilling and tapping units, 
known as the Model S-200 EHB 
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Wet Blaster Performs Variety Of Operations 


A new wet blaster has 
been added to the 
Tamco line of precision 
built automotive and 
industrial equipment 
by (Tobin-Arp Mfg. 
Co.) Called ‘'Liqui- 
Breez, Mode/__LB- 
1002, the unit is de- 
signed to perform hon- 
ing, cleaning, debur- 
ring and blending op- 
erations. In cleaning 
the  Liqui-Breez _re- 
moves all minute par- 
ticles and foreign 
matter from metal sur- 
faces. In  deburring 
both loose and fight 
burrs are successfully 
removed, and in hon- 
ing, the cutting effi- 
ciency of high-speed 
steel and tungsten- 
carbide cutting fools 
can be greatly increas- 
ed. In blending, di- 
rectional lines caused 
by machining and 
grinding can be easily 
removed preparing 
surfaces for plating or 
painting. Size of the 
floor model is 67 in 
high. The cabinet is 
24 in. in diameter 
with a floor working 
area of about 10 sq-ft 
Working area inside 
the cabinet is 380 
sq-in 
Circle 48 on postcard 
for more data 





and the Model M-200 EHB, have been 
designed with a two inch stroke and 
with drilling and tapping capacity of 
1% In. in steel. 

Model S-200 EHB (pictured) is the 
driven. Model 
A % hp, 


standard unit, belt 
M-200 EHB is motorized. 
1800 or 3600 rpm motor is an in- 
tegral part of the unit. Some of the 
most important features of the two 


Hypneumat Model S-200 EHB drilling 
and tapping unit 


models include: all cast iron and steel 
construction, chrome plate quill, six 
splined drive spindle, and pneumatic 
feed with hydraulic — restriction 
Hypne umat, Ine 


Circle 49 on postcard for more data 


Speed-Draw Press 


7 shells for compressor unit 
are stamped in a single draw 


diameter blanks at a 


from 22% In 


rate of 100 in a 64 minute period 
with a 400 ton Steelweld Speed-Draw 
Press made by the Cleveland Crane & 
Engineering Co 7 he finished hells 
are 11.35 in. in diameter and 11 in. 
deep. The material is 0.1644 in. draw 
type steel. All dimensions are held 
accurately to specifications, and the 
stampings are said to be smooth and 
uniform. 


Circle 50 on postcard for more data 





News of the 
MACHINERY INDUSTRIES 





By Charles A. Weinert 





Machine Tool Sales Up-Trend 
Evaluated in Telegraphic Survey 


ITH national economists re 

porting that the setback in 

capital spending is now 
clearly reversed and that industry 
is In a new phase of recovery, the 
question arises as to whether, and 
to what extent, these factors 
affect future procurement of 
production equipment in the 
motive industries 

More specifically, l 
situation in the machine 
dustry different than it 
1958 and earlier this year? And 
does the present outlook call for 
consideration of expedited plan 
ning and the ordering of machine 
well in advance of needs? The an 
wers to both of these question 
are “Yes.” Why‘ 

As a means of appraising and 
clarifying the situation, AI editor 
recently conducted a_ telegraphic 
survey among 26 major producers 
of metal-cutting and metal-forming 
Many of those con 


tacted have been most cooperative 


machine tools 


und have given down-to-earth re 
plies which are both interesting 
and enlightening from everal 
standpoints. 

Every company executive wa 
asked the same specific question 
in an effort to encourage comment 
and arrive at a consolidated view 
These questions—and typical an 
swers to them in the form of ex 
cerpts from the telegraphic replie 

are presented in the following 
Where permission for quoting was 
granted, the executive’s name i 
given. Others preferred not to be 
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quoted by name, and in such 
the comment is preceded by 


pany Spokesman.” 


.. Sales Picture .. 





Question: How much greater 
now than last year is the vol- 
ume of your incoming inquiries? 
What is your forecast for new 
business receipts in 2nd Half 
1959 compared to Ist Half this 


year? 


Ralph J. Kraut, president, Gid 
dings & Lewis Machine Tool Co. 
“Volume of 1 rl rema 

essentially 
iests mo 
eres 
rders 
1D per cent 
Due anticipated need for price in 
rCases, 


probably somewhat greate} 


Walter K. Bailey, president, The 


Warner & Swasey Co.—“Our in 


‘ase In Inquiries and orders be 
gan last September, and for the 
past six months have averaged 
100 per cent above the demand of 
1 vear ago. But this demand 

till far 


ments are 


below capacity Ship 
running 50 per cent 
thead of a year ago.’ 

R. W. Banfield, president, The 
Motch & Merryweather Machinery 
Co.—“Our inquiries now double 
a year ago. Forecast second half 
orders this year 50 per cent above 
first half.” 

Ralph E. Cross, executive vice- 
president, The Cross Co. “The 


dollar volume increase 


Market Developments Point 

to Opening of a New Phase 

of Capital Goods Buying, 

Suggesting a Close Review 

of Equipment Delivery 

Needs in Automotive In- 
dustries 


Co. has had an increase in 
volume of new orders during the 
first six months of 1959. Proposals 

re up over one year ago and also 
bove the level of two years ago 
We have also increased the per- 
entage of closing of quotations 
and conversion into new orders, 
ver one year ago. The total vol- 
ime of new proposals is 20 per 
ent larger than last year at the 
ime time. The trend to close a 
higher percentage of proposals is 
significant factor.” 
Everett M. Hicks, 
dent and general manager, Norton 
Co.—“Inquiries and orders in first 
half 1959 about 10 per cent higher 


vice-presi- 


and 50 per cent higher respec- 
tively over first half 1958. Ex- 
pect new business second half 
1959 about 5 to 10 per cent over 
first half.” 

A. L. West, executive vice-pres- 
ident and general manager, Clear- 
ing Div., U. S. Industries, Inc. 
“Inquiry volume in 1959 is 80 per 
cent over 1958. Estimated second 
half new business 35 per cent 
over first half.” 

Company Spokesman 
England —“Our inquiries up 60 
per cent over similar period last 
year. Our first half 1959 new 
business up almost 50 per cent 


in New 


over first half of last year, and 
we believe last half this year will 
continue at similar rate.” 
George H. Johnson, president, 
Gisholt Machine Co. “Machine 
orders about double in dollars 
over last year. Deliveries slow due 
to increase in orders since De- 
Inquiries slightly 
higher as 1958 inquiries dropped 


cember, 1958. 
only slightly. Expect orders sec- 
ond half 1959 to show slight im- 
provement. Deliveries to improve 


yradually.” 
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Company Spokesman in Mid- 
West—“Quotation activity up 70 
per cent first half 1959 compared 
to first half 1958. New business 
receipts for second half 1959 may 
be up 50 per cent from first half 
1959. Machine tool industry still 
operating well below capacity.” 

Company Spokesman in New 
England—“Our order backlog has 
doubled since January Ist, with 
consequent increase in delivery 
time. Rate of inquiries is up 50 
per cent in same period.” 

C. R. Rosborough, president, 
Moline Tool Co. — “Business up- 
turn has already affected our sec- 


ond half 1959 deliveries. Our sec- 
ond half order board is almost 
filled. Incoming inquiries estimate 
six to eight times volume year 
ago. Forecast new business re- 
ceipts second half 1959 at equal 
to or better than first half.” 

Company Spokesman in Mid- 
West “Incoming inquiries last 
three months compared to same 
three months last year only five 
per cent higher. However, conver- 
sion to orders, same period, 100 
per cent greater. New business 
receipts for last half of 1959 es- 
timated conservatively at 10 per 
cent better than first half.” 


. . Delivery Situation .. 





Question: Has the business up- 
trend this year marked the 
opening of new conditions which 
affect the outlook for machine 
tool deliveries in 2nd Half 1959 
and Ist Half 1960? And does 
this trend indicate the necessity 
of more advanced planning of 
machine tool purchases by auto- 
motive and aviation industries? 


Ralph J. Kraut, president, Gid- 
dings & Lewis Machine Tool Co. 
—“We look for a gradual increase 
in order volume during balance of 
year, with possibility of sharp up- 
turn late fourth quarter. If or- 
ders move as predicted, delivery 
time could easily increase 50 per 
cent or more by January 1, 1960.” 

Walter K. Bailey, president, The 
Warner & Swasey Co.—‘The up- 
trend in industrial production 
which started last May or June 
has for some months been re- 
flected in increased demand for 
machine tools. In my opinion, con- 
tinuation of present rate of in- 
dustrial production will further 
increase demand, and a further 
increase in industrial production 
may increase demand for machine 
tools very sharply. Present in- 
crease in demand, coming at a 
time when the machine tool in- 
dustry was at a very low rate of 
production, may mean 
lengthening in deliveries of stand- 
ard machine until industry pro- 
duction can catch up. Further in- 
crease in demand will aggravate 


serious 
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this situation.” 

R. W. Banfield, president, The 
Motch & Merryweather Machin- 
ery Co.—“Believe machine tool de- 
liveries may 
extended during first half 1960, 
requiring plan- 
ning by purchasers. 
second half 1960 deliveries con- 
siderably longer than at present.” 

Ralph E. Cross, executive vice- 
president, The “De- 


start becoming 


more advanced 


Expect our 


Cross Co. 


liveries have been real fast dur- 
ing the last year, better than for 
four or five years previously. Cus- 
tomers can still get good deliv- 
eries, but in the third quarter the 
delivery may be ex- 
tended a little more. Automobile 
should be_ think- 


situation 


manufacturers 
ing longer ahead. The need for a 
longer lead time in ordering is 
not serious yet, but could be by 


the end of this year.” 


Everett M. Hicks, vice-president 
and general manager, Norton Co. 

“Improvement in machine tool 
orders has been only. slightly 
stronger than Norton forecasts on 
which production schedules are 
based, therefore excellent 


maintained for 


deliv- 
eries should be 
next 12 months at least. See no 
reason for extending deliveries 


unless actual orders are much 


higher than our expectations.” 


C. R. Rosborough, president, 
Moline Tool Co. 
turn has already affected our sec- 


ond half 1959 deliveries. Estimate 


“Business up- 


deliveries quoted during 1960 may 
become 50 per cent longer than at 
present.” 


(Turn to page OR, please 


METAL CUTTING AND FORMING MACHINE TOOLS 
Net New Order Receipts—By Months 
(Millions of Dollars) 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Relieving Fixture 
7 Model S relieving fixture is a 
harpening device designed to pro- 
duce an S point on twist drills to pro 
vide proper relief in sharpening Wel 
intersinks and deburring tools 
In addition, the 


fixture may be adapted to sharpening 


don co 


and to sharpen tap 


a wide variety of other types of cut 


' 
ting tools 


requiring radial or axial 
relief 

It can be used with most types of 
tool and cutter grinding machines. A 
fine feed for longitudinal travel is 
built into the Twist drills 


pointed on the fixture offer the follow- 


fixture 


ing advantage self-centering, good 
hole size and finish, and long drill 
ife. The Weldon Tool Ce 


Circle 30 on postcard for more data 


Pump. Motor Combination 
Developed for 


pace and weight are a consideration, 


applications where 


the Series 42 pump and motor com 
bination unit measures 9% by 5 in. It 
has a totally enclosed electric moto 
rated for 1/12 to 1/6 hp, and a Tut 


hill internal gear pump with a ca 
pacity of from 14 to 3 gpm. All 24 
models in the series can be furnished 
with or without a built-in relief valve 
The Tuthill Pump Co. 


Circle 3! on postcard for more data 


Temperature Regulator 


This self-contained 


regulator for proportional control of 
water, gas or low pressure steam is 
designed for all applications where a 


self-contained valve 


60 


temperature 


assembly is 


PRODUCTS 


AUTOMOTIVE -AVIATION 





rior resistance to ozone, a major tire 


suited. It is a tight-closing, ruggedly 
constructed unit and offers all the 
installation advantages of a self-con 


destroying effect. 

In addition to its use in passenger- 
car and Army truck tires, butyl has 
proved useful for many other com- 
mercial applications. Its resistance 


tained controller, with the additional 
features of a clearly marked cali- 
brated adjusting dial for precise tem- 
to the elements, chemicals and ozone 
makes it suited for tire equipment in 
many commercial fields. The Atlas- 
Bucron passenger-car tire is tubeless, 
with a unique, two-groove tread. 
Esso Standard Oil Co. 


Circle 33 on postcard for more data 


Porous Metal Filters 

Porous metal filter disks, made of 
stainless fibers, have been announced 
by Purolator Products, Inc. 

Designed for relatively (restricted) 
low flow and high contaminant or 
product collection, the filter disks con- 
ist of two cylindrical sheets of highly 
ductile fibrous stainless steel (Type 
130). Drainage members and closures 
are made of Type 304 stainless steel. 

The disks have a high permeability, 


rugged electric : 
a pore size of 10 microns, and measure 


perature control, a 
industrial motor operator, and ar- 
mored capillary tubing 

Typical applications include plating 
tank control, industrial process con- 
trol and package air conditioning 
units. 

No assembly, linkage, or adjust- 
ment is necessary either before or 
after installation except for the set 
ting of the control dial to the exact 
temperature desired. The unit uses 
a simple two-wire connection to al- 
most any available power supply. The 
electric operator means full power 
throughout the complete valve operat- 
positive valve 


ing stroke—assuring 


positioning, tight closing, and ac- 
curate control for the user. Barber- 1/16 thick, 10 in. outside diam- 


inside, providing an 


eter, and 3 in. 
effective filtering area of approxi- 
mately one sq-ft. 

They are designed for operations 
with wide temperature ranges, dif- 
ferential pressures to 200 psi plus, 
good and resist all effects of most concen- 
trations of nitric acid, either when 
filtered through the disks or used for 


Colman Co. 


Circle 32 on postcard for more data 


Man-Made Rubber 


A man-mede rubber’ with 
shock absorbing qualities is being 
used for making smooth-riding auto- 
The all-butyl tire, the 


Atlas-Bucron, is said to offer supe- 


mobile tires. cleaning purposes. 


Circle 34 on postcard for more data 
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Pilot Operated Valves 
Made for 


control of air, gas, vacuum and liquid 
flow, this FX line of “Quick-Dump” 


automated or manual 


piloted valves emphasizes compact- 
ness with large capacity. For origi- 
nal equipment and plant pressures to 
125 psi, the diaphragms cycle from 
full open to dead seal shut-off at up 
to 30,000 per hour. 
and exhausting are powered by line 
pressure, requiring only a triggering 
impulse from the pilot. Pilot medium 
is completely sepa- 


Opening, closing 


(gas or liquid) 
rated from the medium being valved. 
Humphre y Products Div. of Generat 
Gas Light Co. 


Circle 35 on postcard for more data 


Bearings, Bushings 

A new series of spherical bearings, 
rod end bearings and bushings using 
“Teflon” TFE-fluorcarbon fiber has 
been developed to operate without 
lubrication. Their projected use in- 
cludes the field of aircraft, construc- 
tion equipment, oil field drilling, agri- 
culture, and textile machinery. The 
bearings utilize the fiber’s low coeffi 
cient of friction—from 0.01 to 0.04, 
depending upon the particular service 

and offer a combination of proper- 
ties suited to low surface 
high input loads, or applications sub 
ject to high dynamic loading. FE. /. 
Du Pont de Nemours & Co. 


Circle 36 on postcard for more data 


speeds, 


Flanged Bearing Units 
Bearing Div. of the 
Stephens-Adamson Mfg. Co. an- 
nounces two new items: “LF” three- 
bolt and “LFT” two-bolt flange bear- 
ing units. 

The regular “L” bearing cartridge 
with spherical OD is permanently 
mounted in the one-piece malleable 
which 


Sealmaster 


housing combines maximum 
strength with light weight. 


of the housing permits either flush o1 


Design 
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recessed mountings for maximum ap- 
plication flexibility and desired shaft 
extension with minimum overhang. 
Housing also provides full housing 
contact under bearing ball path. 


Circle 37 on postcard for more data 


Gas, Liquid Regulators 

pressure Gas-O-Dome 
regulators, the GD100 and GD200 
series, designed primarily for high 


Two high 


flow regulation of non-corrosive gases 
and liquids in missiles and industrial 
applications, are announced by Victo? 
Equipment Co. 

Both series operate at maximum in- 
let and outlet pressures up to 6000 
psi, have a proof pressure of 12,000 
temperature 


psi and an _ operating 


range of 
sures for gases or liquids are regu- 
lated by loader valves or by regula 


Dome pres 


tors. 


Circle 38 on postcard for more data 


Super Strength Bolt 


A super strength bolt, with a ten 
ile strength of 260,000 psi, has been 


designed by Standard Pressed Steel 
Corp. for application in aircraft and 
missiles, and in general industrial 
uses. The fastener, 1% in. in diam 
eter, largest size now in production, 
more than the gross take-off weight 
could support a load of 146 tons—o: 
of an Atlas missile. 


Circle 39 on postcard for more data 


Timing Belt Drive 
A special “Time-Tex” timing belt 
cable 


fully 


drive constructed with steel 


cords embedded in neoprene 


molded with nylon base fabric has 
been announced by Allis-Chalmer 
Mfg. Co. 

The belt drive is suitable for a 
wide range of load applications 
from sub-fractional to 600 hp with a 
torque load range from thousands of 
foot pounds down to light loads in 
inch ounces. The drive makes pos- 
sible a range of speeds from 0 to 
16,000 fpm. 


Circle 40 on postcard for more data 


Flexible Chuting 


A development in chuting for grav 
ity-feed rolling or sliding part con 
veyance has been announced by 
F'. Jos. Lamb Co. 

Called FabriF lex, the chuting con- 
sists of spring steel side and ride 
rails that provide structural strength 
with flexibility of installation and ve 
satility of part application. No shop 
fabrication is necessary as bolted con 
struction permits fast on-site as 
sembly from standard components to 
suit any part configuration, plant lay 
out or process sequence, 


Circle 41 on postcard for more data 


Heavy Duty Cylinders 

A line of heavy duty air and hy 
draulic cylinders, built to JIC stand 
ards for use on automated and other 
high production machinery, is an 
nounced by Valvair Corp. 

Designed to provide performance 
dependability and ease of mainte 
nance, the units offer several unique 
design feature The extra lone 
bronze rod bearing, with length-to 


rod diameter ratios of up to 2 to 1 


is said to provide maximum rod sta 
bility and resistance to side-loadiny 
deflection, even with the rod fully ex 
tended. 

Valvair cylinders are offered in a 
wide range of bore sizes, with stroke 
lengths to suit individual applicatioa 
choice of 


requirements, and a 
pivot (front 


mountings; foot, clevi 
or rear), flange (front or rear), ad 
justable trunnion, or threaded nose 
They are rated at 200 psi air and 500 
psi hydraulic 


Circle 42 on postcard for more data 





Cutting Costs with Adhesive Bonding 


Continued 


will fail under reasonably constant 


loads. Such advantages as wide 
tack range and high wet strength, 
however, make rubber 


idhesives ideal for many minimum 


reclaimed 


stress applications, except where 
chemical resistance and the ability 
to withstand sunlight are impor- 


tant. 


Styrene-Butadiene (SBR) 


These 
high butadiene and low styrene are 
often referred to by their World 
War II designation of GR-S. They 


used as adhesives by 





emulsion copolymers of 


are seldom 
because of their low 
SBR 
tackifiers and 
plasticizers to form solvent or latex 


themselves 
tack Instead, 
with 


rubbers are 


compounded 


type adhesives 

SBR adhesives often have a bet- 
ter resistance to aging than natural 
rubber but share a common weak- 
ness with respect to oil, ozone, and 
They are 
most commonly used to bond non- 


strong oxidizing agents. 


metallic materials 


Butyl 

pall 
The term “butyl rubber” covers 
copolymers of about 97 parts of iso- 
butylene and three parts of iso- 
other diolefin 
These are polymerized almost in- 


prene or suitable 
chloride 
with aluminum and a trace of water 
at about 150 F, 

Due to its tendency to flow under 
butyl 
often used as an adhesive base. As 


stantaneously in methyl 


deformation, rubber is not 
a general rule, butyl adhesives must 
be espe ially compounded. However, 
butyl’s excellent aging properties 
make it a good base rubber for seal- 
ers. Many 
used on automobiles to prevent the 


butyl-based sealers are 


entrance of dirt and moisture 


Nitrile (Buna N) 


Although lacking the tack of nat- 
ural rubber, 





adhesives based on 


(Buna N 
superior 


nitrile rubber provide 
chemicals 


compounded 


resistance to 
and aging. Properly 
nitrile adhesives have good tensile. 
Many 


types dry tack free and are noted 


shear, and peel strengths 
for their ability to bond rubber and 
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such plastics as vinyl to metal. 
Basic nitrile adhesives are avail- 

able in latex and forms. 

However, when compounded with 


solvent 


thermosetting resins such as phe- 
nolics and curing agents—as they 
often are they 
and free films. 
nitrile-resin adhesives have excel- 
lent strength and durability. 


come as liquids 


These combined 


Neoprene 


Neoprene adhesives are noted for 
their high shear and peel strength, 
chemical resistance, good tack, and 
adherence to a wide range of mate- 
rials (ferrous and non-ferrous met- 
als, fabrics, laminated plastics, rub- 
Their ability to support 
without 


bers, etc.). 
continuous. stress loads 
failure is another important asset. 
They are available in both solvent 
and latex types. 

Properties attainable in neoprene 
compounds can be varied at will by 
additives and fillers to provide 
many combinations of characteris- 
tics. Like the nitriles, they are 
often blended with such thermoset- 
ting resins as phenolics to produce 
adhesives that combine the strength 
and adhesive qualities of the for- 
mer with the flexibility and re- 
silience of rubber. 

These rubber-resin adhesives are 
supplied in several forms—as a liq- 
iid; as a film with a liquid primer 
for metal surfaces; and as a two- 
part powder and liquid combina- 
tion 


Polysulfide 


Polysulfide rubber is used more 
in sealers than it is in adhesives. It 
is a specialty product which has 
relatively low tensile strength and 
elastic properties. However, it is 
practically unaffected by organic, 
greases, oils, and solvents. In addi- 
tion, it has excellent resistance to 
weathering and aging. Adhesive ap- 
include the bonding of 
glass to glass and plastics to glass. 


plications 


Silicone 


— 

While many silicones are used as 
release materials or parting agents 
(abhesives), others are effective ad- 
hesives. They can be brushed on to 


the surfaces to be joined and cured 
to provide good bond strengths. 
Some of them require a heat-and- 
pressure cure, while others (if al- 
lowed to air-dry before parts are 
pressed together) will cure at room 
temperature under contact pres- 
sure. 

Silicone pressure-sensitive adhe- 
remain pliable and exhibit 
good adhesive strength over a wide 
temperature range. Resistance to 
moisture, weathering, and aging is 
outstanding. They adhere well to 
metal, glass, paper, and plastics, 
but their usage is rather limited 
because of their high cost. 


sives 


THERMOSETTING 





(Resin) 











As the name indicates, thermo- 
setting resin adhesives set or 
harden (cure) under heat and pres- 
sure and are not softened appreci- 
ably by subsequent reheating. Most 
thermosetting adhesives become 
quite rigid when set and provide 
high-strength and durable bonds. 
More costly than the rubber-base or 
thermoplastic types, they are in- 
tended primarily for high perform- 
ance applications. 


Epoxies 


— 

Since they set at low tempera- 
tures and bond a large number of 
materials easily, the epoxy adhe- 
sives have won ready acceptance 
for a host of applications. They 
come in the form of heavy pastes, 
liquids of all viscosities, powders, 
and films. Among their special ad- 
vantages are high shear strength 
and rigidity, plus pressureless cure. 

Due to their many diversified ap- 
plications, the epoxies are the fast- 
est growing chemical family. They 
probably have greater specific ad- 
hesion to more different types of 
materials than any other adhesive 
product. 


Phenolics 


The phenol-formaldehyde resins, 
commonly known as phenolics, have 
moisture, 


excellent resistance to 
chemicals, and elevated tempera- 
tures. Phenolic resin adhesives are 
supplied in three forms: film, pow- 
der, and liquid. They are frequently 
(Turn to page 66, please) 
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FINISHING SYSTEMS. . 
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for Miscellaneous Parts in Various Colors! 


The Spray Booth and Finish Baking Oven illustrated above handle the Finishing 
Operations on a group of small parts ... this equipment is part of a large 
Mahon installation that provides cleaning, rust proofing, painting and finish 
baking facilities for all items produced in a large automobile parts plant. 


If you have a finishing problem, or are contemplating new finishing 
equipment, you, too, will want to discuss methods, equipment requirements 
and possible production layouts with Mahon engineers . . . you'll find them 
better qualified to advise you, and better qualified to do the initial planning 
and engineering which is so important in the specially designed equipment 
of a modern, properly coordinated production finishing system. 


THE R. C. MAHON COMPANY «+ Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 
Engineers and Manufacturers of Complete Conveyorized Finishing Systems; Metal Parts 
Washers, Metal Cleaning and Rust Proofing Machines, Conveyorized Cleaning and Pickling 
Machines; Dry-Off Ovens, Cooling Tunnels, Spray Booths, Electrostatic Spray Enclosures, Flow 
Coaters, Dip Coaters, Finish Baking Ovens, and Paint Stripping Equipment; Core Ovens, Soldering 
Ovens, Heat Treating and Quenching Equipment for Aluminum and Magnesium; Dust and Fume 
Control Installations, and Many Other Units of Special Plant and Production Processing Equipment. 


See Sweet’s Plant Engineering File for Information and Representative 
Installations, or Write for Catalogue A-659 
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New from THOMPSON'S Michigan Division 


BALL JOINT 
SUSPENSIONS 
HELP MAKE 
TRUCK STEERING 
ACCURATE 

AND EASIER 


Now in use on a leading line of trucks is 
Thompson’s new heavy-duty ball joint sus- 
pension. This is basically the same revolution- 
ary Michigan Division development that has 
been widely adopted by passenger car manu- 
facturers. 

Thompson ball joints on trucks make steer- 
ing accurate, precise and easier. Maintenance 
costs are reduced. 

Here is another example of the progress that 
Thompson’s Michigan Division has made in 
helping the automotive industry build better, 
customer-pleasing vehicles at lower costs. For 
complete details, call JEfferson 9-5500, or 
write us at 34201 Van Dyke, Warren, Mich. 


/\ THOMPSON PRODUCTS MICHIGAN DIVISION 


— \ Thompson Ramo Wooldridge Inc. «© 34201 Van Dyke Ave. 


/ 
AUTOMOTIVE GROUP oS Warren, Michigan 
ji _m\ | | 


THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS 
LIGHT METALS MICHIGAN DIVISION VALVE DIVISION RAMCO DIVISION | MOTOR EQUIPMENT 
DIVISION MANUFACTURING DIVISION 
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OPTIMUM PROTECTION FROM VIBRATION /SHOCK /NOISE 


utilize (LORD) capabilities 


Greater reliability—your problem? Lorp can help you do something about it. 
Protective mounting systems, designed, tested and produced at LorD, insure high 
reliability for sensitive equipment. 

LorD is a diversified, capable technical organization, supported by modern facilities and 
prepared to complete challenging assignments in controlling vibration, shock and noise 


Your project can benefit from experience gained in working on Atlas, Talos, Jupiter, 
B-58, F-105, FI1F, Convair 880, ground support, vehicular, shipboard, submarine 
and other advanced classified projects. 

LorD is ready to work as an integral member of your team. 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA . CEdar 7.9247 KANSAS CITY, MO. . WEstport 1.0138 
BOSTON, MASS - HAncock 6.9135 LOS ANGELES, CAL . HOllywood 4.7593 
CHICAGO, ILL. Michigan 2.6010 NEW YORK,NY. .Circie 7.3326 

DALLAS, TEXAS - Riverside 1 -3392 PHILADELPHIA, PA . PEnnypacker 5 3559 
DAYTON, OHIO . BAidwin 4.0351 SAN FRANCISCO, CAL. . EXbrook 7.6280 
DETROIT. MICH -Dlamond 1.4340 WINTER PARK, FLA Midway 7 5501 


LORD MANUFACTURING COMPANY - ERIE, PA. 


in Canada — Railway & Power Engineering Corporation Limited 
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Cutting Costs with Adhesive Bonding 


(Continued from page 62) 


modified with vinyls, nitriles, and 
neoprenes to improve their physical 
characteristics and thus become 
thermosetting - thermoplastic adhe- 


sives 
Aminos 


Under this heading come the mel- 
amine-formaldehyde and urea-for- 
maldehyde resins. The two resins 
resemble each other somewhat, but 
the melamines have an edge in 
chemical and heat resistance. These 
adhesives make strong bonds with 
wood and porous materials, but are 
They 


are available in powders or liquids, 


not good for metals or glass 


often with a variety of hardeners 


Polyester 


Esters of maleic and phthalic 
acids with polyhydroxy compounds 
such as glycols) are used as adhe- 
sives or as ingredients in pressure- 
sensitive adhesive compounds. Un 
saturated polyesters are used as 


adhesives for bonding polyester 
laminates reinforced with glass fi- 
bers to themselves 

polyure 


Special adhesives for 


thane elastomers (or foams) and 
for bonding rubber have recently 
been formulated from polyurethane 
derivatives of polyester resins and 
They 


considerable promise for both high- 


certain diisocvanates show 


and low-temperature bonding ap- 


plications 


THERMOPLASTIC 





(Resin) 





The term “thermoplastic” is ap- 


plied to adhesives which soften 
when heat is applied and do not 
change chemically during bonding 
Dissolved in solvents or emulsified 
in water, they may be modified with 
plasticizers, fillers, and reinforcing 
agents. Included in this group are 


the acrylics, polyamides (nylons 
vinyls, and reactivated rubber-base 


materials 
Acrylics 


Acrylic monomers are found as 


elements of copolymers used in 


making pressure - sensitive tapes 
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and bonding agents. They improve 
aging characteristics and bonding 
properties. Most frequent applica- 
tions are for bonding plastics and 
acrylate 
recently 


although special 
resin formulations 


been developed for metal bonding 


paper, 
have 


uses 


Polyamides (Nylons) 





The polyamide resins called ny- 
lons fall generally into two cate- 
gories when used as adhesives 
hot-melt and solution form. They 
are characterized by strength, 
toughness, chemical resistance, and 
ability to withstand high tempera- 
tures. Major use is for heat-sealing 
applications. 


Vinyls 


— 

Vinyl resins in solution or emul- 
sion form are finding many diversi- 
fied bonding applications. The vinyl 
adhesives “family” includes poly- 
mers and copolymers of vinyl ace- 
tate, vinyl alcohol, vinyl butyral, 
and vinylidene chloride. As a group, 
they are tough, chemically inert, 
and can be readily modified with 
plasticizers and other ingredients. 
Vinyls are often blended with phe- 
nolic adhesives to make the latter 
stronger and more flexible for 
structural bonding. 

Vinyl acetate adhesives are the 
most versatile of the vinyl resins. 
In addition to emulsions, they can 
be applied in solvent solutions in 
plasticized or non-plasticized forms. 
The emulsion types are widely used 
with wood and paper, while the sol- 
vent types are applied to metals 
and glass as well as porous mate- 
rials 

Vinyl alcohol adhesives are water 
solutions and are also employed for 
While 


resistance is only 


bonding materials. 
their moisture 


fair, their chemical 


porous 


resistance Is 
excellent. 

Vinyl butyral, unlike many of the 
vinyl resins, has good wetting prop- 
erties. Prepared in solvent solu- 
tions, vinyl butyral adhesives have 
high viscosity at low solids content. 
They have their widest application 
in bonding as a safety glass inter- 
layer, particularly on automobiles 

Vinyl - vinylidene adhesives are 


used in powerful solvents such as 
methyl ethyl] ketone. When dry, a 
strong and transparent film is ob- 
tained that is highly resistant to 
chemical attack. Applications are 
where good solvent and water re- 
sistance are needed. 
Credits 
A complete list of companies sup- 
plying data for this article and refer- 


ence SOuUTrCES u ill be 


Part Il. z 


Ford Audit 
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published in 


quality problems can be pinpointed 
for action. 

In conclusion, we believe that the 
successful control of product qual 
ity involves three major requir 
(1) Quality standards 
calibrated to customer ac- 


requirements; (2) con 


ments: 
closely 
ceptance 
tinuous measurement of manufac 
turing performance against these 
stands; (3) the rapid identification 
of specific problems and the assign 
ment of a responsibility for correc 
tive action. 

There is probably a fourth r 
quirement which deals not with the 
standards and techniques employed 
but rather with the philosophy, de 
sire and dedication of the manage 
ment and others in the business 
having responsibility for the qual 
itv of the Ideally the 
management of quality can best be 
accomplished by the foreman and 


product. 


the operator. This is probably just 
as important an objective as being 
able to measure in understandabk 
terms performance 
Most 


willingness to contribute their best 


their quality 
people have the desire and 
toward achieving any reasonable 
goal. In the case of quality we must 
measure performance in terms 
which have meaning as far as out 
customers are concerned and be able 
to demonstrate correlation to om 
management and production people. 
It, therefore, is a fundamental re- 
sponsibility of management to pro- 
vide the right philosophy, interest, 
and leadership along with the prop 
er tools. Under these conditions, 
the management of quality can be 
carried out by those best able to 
achieve results. 


ahove is fre 


Avtromotive INpustries. July 1, 1959 





METALS 


by William F. Boericke 


Steel Inventories 
No* Excessive 


Estimates of stel inventories in 
the hands of consumers at the end 
of June are in the order of 20-21 
million tons. This would be about 
1 million tons less than at the start 
of the strike in 1956. Since Janu- 
ary 1 customer inventories have 
increased about 6.5 million tons 
Some 


minimum. estimates are 


higher. But stocks are unevenly 
held and vary widely with con- 
sumers. Auto makers are believed 
to be best situated with about 90 
days supply. Others 
happy. It’s estimated that about 


half of steel users would run out 


are not so 


of steel in 60 days following a 
strike and after six weeks many 
consumers would be hurt by un- 
balanced stocks. 

In short, inventories won’t be 
high enough to suit everyone be- 
cause of the unexpected high rate 
of steel use that has sent steel into 
consumption that was earmarked 
for inventory. Yet there is little 
doubt that more steel is being ship- 
ped by the mills to customers than 
is being used. “Iron Age” estimates 
actual usage is at the rate of 7 mil- 
lion tons a month, or about 1.5 mil- 
lion tons less than steel shipments. 


Prospects Improve 
For Third Quarter 


There is growing optimism over 
prospects for the third quarter, 
strike or no strike. The operating 
rate, if no strike, is projected at 
80 per cent by an Inland Steel 
executive for his company and at 
70 per cent by Youngstown. The 
U. S. Steel Co. and Republic are 
quoted as less hopeful and look for 
60 per cent. This latter seems a lit- 
tle more realistic for the industry 
as a whole. But estimates climb 
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Stronger Demand for Aluminum, Lead, Stainless Steel, 
Zinc and Copper. Market Perked up for Steel Scrap. 





aes 


for the fourth quarter to about 75 
percent. A strong demand exists 
for sheets and plates for the third 
quarter and steel makers are two 
to five weeks behind schedules. 
Carry-over orders that could not 
get under the wire by June 30 give 
the third quarter an impressive 
outlook. There is an excellent back- 
log buildup because of strong de- 
mand from the galvanizers, from 
manufacturers of farm implements 
and machinery, and from the ap- 
pliance makers. stee] 
plants are running at capacity and 
shipments of stainless in the first 
four months of the year were up 
70 per cent breaking all records 
for like periods. 


Stainless 


Scrap Market Stronger 


Even the depressed steel scrap 
market has perked up. The price 
improved along with long range 
prospects for steel. In Chicago No. 
1 dealer scrap, a key grade brought 
$35 a ton in mid-June, up $5 since 
last April. Export demand is bet- 
ter. However, if there is a work 
stoppage, scrap prices may dip 
again. 

An unwelcome note was a price 
cut of 2 per cent by British steel 
makers amounting to $2.80 per ton 
on orders over 10 tons. This 
strengthens their competitive po 
sition at a time when domestic steel 
producers may be forced to in 
crease their own prices following 
settlement. 


an inflationary wage 


Copper Price Swayed 
By Strike Uncertainties 


The copper futures market has 
month by 


been swayed the last 
speculation that stems from uncer- 
tainty over a work stoppage at the 
mines in July. London blows hot 
and cold but the price abroad ap- 
pears unable to advance above the 
30 cent level and at mid-June was 
At home the pro- 
estab- 


cent lower. 


ducers’ price seems firmly 


lished at 31% cents with a sus- 
tained demand at this level. Not so 
much confidence is displayed in the 
custom smelters’ price of 32 cents 
which appears vulnerable follow- 
ing successive cuts in the price of 
scrap which carried it down to 
25% cents a pound. This would 
normally justify no more than 31 
cents for refined metal when proc- 
essed three months hence. 


Strike May Be Postponed 


While wage contracts for most 
of the copper mines expire June 30 
there is no certainty there will be 
a general walkout on that date. It 
is quite possible there will be no 
strike until the steel settlement is 
made so that the same pattern can 
The majority of the 
copper think that if 
there is a strike it is unlikely to 


be followed. 
executives 
be on an industry-wide basis 
thereby differing from steel. In the 
past the union has been inclined to 
take on only one or two companies 
at a time. Also, the union's 
finances are understood to be not 
too strong and an _ industry-wide 
walkout would be costly in loss of 
union dues. 

In any event, strike or no strike, 
domestic mine output will be lowe 
August 
vacations at 


in July and because of 


two-week Kennecott 
and Phelps 
this period. But orders from the 


Dodge mines during 
fabricators will be down as well 


for the same reason 


Settlement In Chile 


The same thing cannot be said 
for production in Chile and Africa 
A new labor contract between the 
Anaconda Company and the union 
representing copper workers at the 
Chuqucamata mine was signed 
that will last 15 
agreement came 20 days before the 


months The 


current contract expired and was 
unprecedented in this respect. It 


Turn to page 69, please ) 





Machine Tool Sales Up-Trend 
Evaluated in Telegraphic Survey 


Continued from page 59) 


A. L. West, executive vice-pres- 
ident and general manager, Clear- 
ing Div., U. S. Industries, Inc. 
“For press builders the business 
uptrend has moderately affected 
backlog. Increased orders have 
been absorbed by the increased 
capacity existing in the press 
building industry and addition of 
extra shifts. However, a notice- 
able tightening of labor supply 
and lengthening of material de- 
liveries is occurring, portending 
extended 1959 deliveries for busi- 
ness placed in third quarter. Be- 
cause of these conditions, any sig 
nificant increase in volume of new 
orders from third quarter 1959 on 
will extend 1960 deliveries sub- 
stantially. The backlog, material 
and labor supply and delivery sit- 
uation is such that in the space of 
a month deliveries could easily be 
lengthened by three months. Thus 
if equipment is needed for spe- 
orders 


cific program deadlines, 


should be placed now or severe 
disappointment could result. The 
1960 delivery quotations are ex- 
pected to be 50 per cent longe) 
than now.” 
Company 
England 
chases first half this year have 


Spokesman in New 


“Machine tool  pur- 
lengthened delivery possibilities 
for machines placed last half this 
vear and first half 1960. Pur- 
chases of machine tools, especial- 


ly special ones or with 


many 
should if 


possible anticipate end delivery 


special attachments, 
and place orders six to 12 months 
before required delivery, depend- 
ing upon complication of equip- 
ment. We are beginning to in- 
crease our rate of shipments to 
more nearly our rate of incoming 
orders, therefore do not see much 
lengthening of deliveries over 
present for last half of this year.” 

Company Spokesman in New 
England “Uptrend has already 
had the effect of extending deliv- 
eries for some types of equipment 
two to three months beyond those 
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of a year ago. The great reduc- 


tion in productive operations 
which has been made as a result 
of the depression of the last two 
years 


seriously handicaps the 


rapid inventory building which 
will be needed to hold deliveries 
at a normal level. If present up- 
trend in demand continues or im- 
proves, it will be necessary to 
have orders placed further in ad- 
delivery 


vance if requirements 


are to be met.” 


.. Recommendations. . 





Question: What are your per- 
sonal recommendations for auto- 
motive industry tool moderniza- 


tion policies for next 12 months? 


Ralph J. Kraut, president, Gid- 
dings & Lewis Machine Tool Co. 
“We recommend to automotive 
industry a long-range program for 
automated tools with path and 


discrete position systems well- 
planned to avoid need for crash 
deliveries, if systems are to be 
successfully established for this 
high-production industry.” 

R. W. Banfield, president, The 
Motch & Merryweather Machinery 
Co.—“Recommend automotive in- 
dustry place orders now for mod- 
ernization programs, as_ prices 
will firm up considerably by end 
of next 12 months.” 

Everett M. Hicks, 
dent and general manager, Norton 


Co.—“*Recommend automotive and 


vice-presi- 


other customers adopt moderniza- 
tion programs because they will 
them and not be 


benefit from 


stampeded from danger of ex- 
tended deliveries.” 

Company Spokesman 
England 


industry decide on new designs 


in New 
“Suggest automotive 


biggest 
problem is many changes in de- 


and freeze them. Our 
sign of customers’ parts which 


calls for redesign of machine 
tools and too great a delay in pro- 


duction.” 


Company Spokesman in New 
England—“Purchases by automo- 
tive and aviation industries re- 
quire additionally advanced plan- 
ning due to complexity, special 
engineering and delays in plan- 
ning and handling of large pro- 
grams.” 

Se = president, 
-“Suggest auto- 


Rosborough, 


Moline Tool Co. 
motive and 
plan as far in advance as possible 


aviation industries 
to help keep deliveries of required 
equipment on schedule. This will 
give machine tool builders chance 
to work under a little less pres- 
sure with presumably fewer er- 
rors. In July, 1958, we wrote, for 
publication, “Those who can de- 
cide now what they need and get 
it ordered will be busy producing 
at a time when their competitors 
will be using every method known 
to expediters to put pressure for 
delivery on machinery builders. 
That time 
here. We of course know that 


seems to be almost 


customers in general, and expedi- 
ters in particular, are not inter- 
ested in statements of this kind. 
They are interested only in get- 
ting delivery. But that doesn’t 
change present or future condi- 
tions.” 
Company 
West 


vanced planning is indicated to 


Spokesman in Mid- 


“Greatest possible ad- 


insure deliveries to meet produc- 
tion schedules.” 

Company Spokesman in New 
England “Recommend that or- 
ders be placed as early as possible 
in advance of required delivery 
dates in order to give machine 
tool builders the necessary time 
to increase rate of output. Any 
upsurge in orders will cause a 
substantial extension of present 
lead times.” 


. . Conclusions. . 

The foregoing makes evident, 
as was to be expected, that the 
particular business situations of 
the various companies and conse- 
quently the viewpoints of their 
spokesmen are not alike in a num- 
ber of respects. In weighing the 
replies as a whole, however, it 
appears reasonable to conclude 
that certain facts have been con- 
firmed and clarified by this sur- 
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vey of authorities in the machine 
tool manufacturing field, as fol- 
lows: 

(1) Present market conditions 
governing the purchase and pro- 
curement of machine tools have 
definitely changed as compared to 
1958 and early 1959. 

(2) The rate of quotations be- 
ing closed is up with some ma- 
chine tool companies which is 
significant because it represents 
competition 
buyers for the best delivery posi- 


increased between 
tions on the builders’ order books. 

(3) The 
2nd Half 1959 is mostly upward. 
It can solidify into a 
stronger uptrend than 
have anticipated, if the broad na- 
tional capital-spending boom is 
carried forward in the fall and 


business outlook for 


readily 
buyers 


creates competition in buying 





METALS 


from industries other than, and in 
addition to, automotive. 

(4) Because of these develop- 
ments, the buyer can no longer 
expect unusually fast deliveries 
to continue indefinitely. The trend 
toward longer lead times has al- 
ready appeared with some major 
machine tool companies and 
may appear for more suppliers. 
(5) A good bet is to check now 
to see what effect these trends 
will have on your projected plans 
involving machine tool dated de- 
liveries. If a longer lead time on 
buyers 


ordering is required, 


should obviously be fully in- 
formed about this at the earliest 
possible stages of development. 
The time to start assigning pre- 
liminary planning projects on fu- 
ture machine tool purchases may 


} 


be right now. a 





(Continued from page 67) 


insures capacity operations for one 
of the world’s largest producers. 


Diecasters Call 
for More Zinc 


For months past demand from 
the galvanizers has been the 
strongest prop for the zinc mar- 
ket. The trade recently has been 
especially happy over a resurgent 
call from the diecasters for Spe- 
cial High Grade metal, which un- 
til now has been anything but 
healthy. Leading 
that while orders for Prime West- 


sellers report 
ern grade continue to come in sat- 
isfactory volume, most of the new 
business received is for the Four 
Nines grade, with quick shipment 
asked. Indicative of the much im- 
proved demand was an advance of 
'y cent a pound in the selling price 
of die-casting alloy ingots to 14 
cents. 


Price Increase Foreseen 


In spite of all this cheerful news 
and an undeniable strong demand 
for the metal, the zinc price at 
mid-June remained unchanged at 
11 cents. Executives in the zinc 
industry have emphasized their be- 
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lief that a higher price will be 
forthcoming, once the uncertainty 
passed over the steel 
The president 


has been 
Wage negotiations. 
of American Zinc has publicly de- 
clared that a price of 12% to 13% 
cents a pound is likely to be seen 
this vear, and said that the domes- 
tic use of slab zinc and other zinc 
products will be increased at a rate 
of 3 to 4 per cent a year, and that 
the price will, within a reasonable 
length of time, be advanced by 15 
to 20 per cent above the present 


level. 


Lead in Good Demand 


To the surprise of many in the 
trade demand for lead has been ex- 
traordinarily good, quite in keep- 
ing with the unexpected marked 
improvement in the statistical pic- 
ture. April figures showed that 
world stocks dropped over 28,000 
tons during the month, with a 
sharp rise in deliveries of the 
same amount. It is expected that 
the May figures, when released, 
will show similar trends. No doubt 
some of the improvement can be 
credited to the lower imports re- 
from restrictions. 


sulting quota 


Aluminum Producers 
Raise Output 


Demand for aluminum and alu- 
minum products is on the rise 
This is evidenced by announced in- 
creases in the operating rate of 
the producers, as well as by ship- 
ment data. Reynolds has put all 
its primary capacity into opera- 
tion. Alcoa has reactivated idle 
pot lines to bring the operating 
level up to 8&3 per cent capacity 
and Kaiser has announced similar 
action. For the industry as a 
whole, the operating rate is cur- 
rently about 90 per cent of ca- 
pacity. 


Price Increase May 
Follow Higher Wage Rates 


Aluminum producers declare 
that any wage increase that might 
be given would necessarily be fol- 
lowed by a price increase. Logi- 
cally, this is fair enough. Alumi- 
num is by no means selling at a 
satisfactory price, and has yet to 
regain all of the 2 cent price re- 
duction that was forced on the 
industry by Russian competition 
early in 1958. The president of 
Reynolds declared that aluminum’s 
price structure was entirely too 
low in relation to the industry’s 
labor cost and tremendous capital 
investments. He thought that 
prices would firm up in the second 


half of the year. 
Freight Refunds Eliminated 


Effective July 1, the three prin- 
cipal producers will make an im 
through 
refunds, 


change 
elimination of freight 
which in effect, constitute price 
discounting. After July, aluminum 
products except forgings, will be 
sold on an f.o.b. destination basis 


portant pricing 


within this country. This is the 
same policy that has been followed 
by the copper industry for some 
Heretofore aluminum prod 
ucts, particularly pig and ingot, 
have been sold f.o.b. plant, with 


full freight allowance to destina- 


years. 


tion. This practice appears to have 
been abused and frequently led to 
inequalities to customers. The ma- 
jor significance of the new policy 
is that freight will be paid but not 
allowed in case of pickup by the 
customer at the producer's 





ABSOLUTE 
MOBILITY 


(Continued from page 37) 


man-portable, fox-hole type of 
diagnostic equipment for use by 
direct maintenance 
teams. Concentrate on the prob- 


support 


lem of synthesizing the inter- 
nal functions of gear trains so 
as to obviate the need for heavy 
dynamometers. 


REPLACEMENT POLICIES 

This last point, the development 
of light diagnostic equipment, is 
very important to us. I will venture 
that 40 per cent of the components 
Which our field usage survey 
showed to have been removed for 
rebuild, were removed prematurely 
and still had remaining service life 
We all know that the timid or un 
qualified inspector will replace a 
component wherever there is any 
doubt, rather than squeeze our re 
maining service life and we must 
try to overcome this tendency. In 
an effort to align organizational 
maintenance with the owner main- 
tenance attitude that you take to- 
wards your personally owned auto- 
mobile, the scope and time interval 
between organizational mainte- 
nance services have been adjusted 
to decrease the maintenance effort 
10 per cent. We 
will worry less in the future and | 


by approximately 


firmly believe we will replace fewer 
components as a result 

The ordnance corps have adopted 
a policy of inspection and repair 
only as necessary in the rebuild of 
vehicles. Instead of tearing every 
vehicle and component to _ pieces 
and grinding away metal, we now 
endeavor to accomplish necessary 
repairs to components without re- 
moval from the chassis. Again sav- 
ings in service life, time and money 


are being realized. 


WHAT ORDNANCE WANTS 

In the dispersed situation under 
which maintenance must be done in 
any future war, we will lose the 
initiative, unless we can push our 
checkout equipment right up to the 
vehicle. The missile and drone air- 
craft people are far ahead of us in 
this matter of checkout equipment, 
but they work with electronics and 
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hydraulics while we deal with 
heavy torque. 

What can be done to synthesize 
the internal functions of a heavy 
gear train, without removing it 
from the chassis and connecting it 
to heavy dynamometers? Can we 
utilize sound, vibration, tempera- 
tures or some other kind of signa- 
ture to compare an installed com- 
ponent with a standard? We have 
had many offers to collate the in- 
formation once it has been devel- 
oped, but we are still looking for a 
practical method for developing the 
synthesis by some means other than 
torque absorption. 

I am sure that industry’s reac- 
tion at this point is a familiar one: 
“Tell us what you want and give us 
the money.” I think this requires 
examination: 

First, we want the things you 
afford 
special tooling cost. But we want 


produce, because we can’t 
them adequately protected so we 
get longer service life in the mili- 
tary environment 

Second, we will pay for the de- 
velopment of special protective de- 
vices and for special development 
requirements, where there is no 
commercial counterpart, but we can 
hardly be expected to pay for the 
application of a commercial com- 
ponent unless it will give improved 
service life in the military environ- 
ment 

Third, the need for 
in military vehicles warrants the 


reliability 
use of contracts 
for the development of military ve- 
hicles and components * 


incentive type 





Huge Solar Furnace 
To Cost Mcre 


Tal 
A 





The average motor vehicle 
traveled 9571 miles in 1957 (al- 
most half of it in cities) and got 
12.47 mpg, according to a Dept. 
of Commerce study. 

. 


motor-vehicle travel in 


Total 


1957 amounted to 647 billion ve- 
hicle-miles. For 1958 the total is 
estimated at 665 billion, and for 
1959 at nearly 700 billion. 

o 


Passenger cars—83 per cent of 
the vehicles—accounted for 82 
per cent of 1957 travel: trucks and 
combinations for 17 per cent: and 
buses for less than | per cent. 

* 

The average passenger car 
traveled 9391 miles in 1957 and 
consumed 652 gallons of fuel at 
a rate of 14.40 mpg. The average 
truck or combination traveled 
about 10 per cent more, or 10,328 
miles, and consumed twice as 
much fuel—1312 gallons at a rate 
of 7.87 mpg. 

a 

Of total mileage traveled in 
1957, 40 per cent was on main 
rural roads, which comprise 16 
per cent of nation’s total of 3.4 
million miles of roads and streets. 

» 

Another 46 per cent of iravel 
was on urban streets, which com- 
prise only 11 per cent of the total 
mileage. Local rural roads, which 
make up 73 per cent of all mile- 
age, accounted for only 14 per 
cent of the travel. 

es 

The incentive-type contract is 
not new. The first military con- 
tract awarded the Wright brothers 
for an aircraft featured this prin- 
ciple: For every mile an hour ex- 
ceeding 40 mph the Wrights 
would be given $1000 above the 
original price. Result: the brothers 
received an extra $2500. 

* 

It is estimated that 70 per cent 
of the total dollars involved in 
the development and production 
of a new supersonic bomber will 
be paid to firms other than the 
prime contractor. 
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How Perfect Circles 
are engineered 


for severe service 


Precise pressure and preseated 
hard, solid chrome doubles life 
of rings and cylinders. 


PRECISE CONTROL 
of correct ring pressure distribution for 
any particular type engine plus a pre- 
seated surface on ring face assures long life 
and eliminates tedious break-in period. 


SOLID HARD CHROME PLATING 
on face of compression ring reduces the 
rate of wear to one-fourth that of unplated 
rings. 

CORRECT FACE DESIGN 
on compression ring, tailored to specific 
applications, prevents blow-by and scuff- 
ing, yet provides immediate oil control. 


CHROME ''98"’ OiL RING 
has made high-compression history 
because of its ability to provide positive 
oil control on both vacuum and compres- 
sion strokes! The ‘98’ does not depend 
upon the depth or bottom of the ring 
groove for pressure. The rails are in con- 
stant contact with both sides of the 
groove and cylinder wall. The result: a 
ring that seals off two principal leakage 
paths—even after thousands of hours of 
service! 


SPECIFY PERFECT CIRCLES 
FOR FULL POWER PROTECTION! 


PERFECT “CIRCLE 


PISTON RINGS AND POWER SERVICE PRODUCTS 


Hagerstown, Indiana Don Mills, Ontario, Canada 
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BILLION 


Typical Automotive Pump 


Series 5501 200 gph. Dis 
charge pressure range up to 20 psi. 11-tooth 


Rated capacity 


spline or '4” square drive tang; rotatable or 
Weight with fixed 
pressure type relief valve: 1.8 Ibs. 


square mounting flange 


TITAN 


Positive Displacement 


rotary Fuel PUMPS 


Among the horsepower heavyweights 
where fuel economy is dollar-and-cents 
TITAN FUEL PUMPS have hung 


up a performance record hard to beat 


business 


Specified as original equipment on hun 


dreds of thousands of aircraft, trucks 
buses and stationary diesels, Titan Pumps 
have accounted for billions of low-cost, 
trouble-free payload miles. High quality 
is one reason. Another is proven, simple, 
low-maintenance design For a convincing 
pump demonstration call us — or write your 


engine manufacturer 


ARE 

PRECISION 
BUILT 

BY 
PRECISIONEERS 


TITAN PUMP AND 


ENGINEERING CORP. 
Novi, Michigan 


PUMPS 


Pumps for any Engine Design * Most 
Fuels * And a Variety of Engine Mount- 
ing and Drive Conditions 
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(ON OUR WASHINGTON WIRE 


Slowly. the Congress is coming 
around to the idea that if foreign 
aid ever is to come to an end the 
initiative must come from within 
both Houses. 
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Now, the Senate Foreign Rela- 
tions Committee has voted to de- 
mand of the Administration a 
plan for eventually ending the 
decade-old program of outright 
handouts plus military support. 


It's a good bet that construc- 
tion machinery and equipmeni 
prices will go up this year if there 
is a steel price rise. Figures com- 
piled by the U. S. Labor Dept. fox 
five recent years show strikingly 
similar patterns for steel and con- 
struction machinery prices. As the 
iron and steel price index climbed 
between January, 1954, and Janu- 
ary, 1959, upturns in the construc- 
tion machinery index followed. 


Search is on for complete data 
on small research firms which 
can take on space projects. Na- 
tional Aeronautics and Space Ad- 
ministration (NASA) is assem- 
bling the information. The agency 
is sensitive to complaints that it 
ignores small firms in awarding 
contracts. NASA says it plans to 
give contract requirements wid- 
est publicity. Also, NASA hopes 
to make big contractors aware 
of small business capacity for 
subcontracting. 
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Precise as a watch...and nearly as quiet, 
Morse Silent Chain times most car engines! 


Specially designed for passenger cars by Morse 
-.. only company that makes ALL 4 basic drives 


Designed for precision timing of today’s high-horsepower engines . . . 
engineered to passenger-car standards of quietness: this is Morse Silent 
Chain—original equipment on over 80,000,000 engines. 

Actually, Morse Silent Chain is built like a fine watch. And exacting 
quality controls maintain these rigid standards; insure motorists of trouble- 
free timing for extra thousands of miles. Morse has been building this 
dependability into timing chain for over 55 years. 

So for original equipment or replacement timing chains, check first with 
Morse. Want more information or practical engineering help? Call, write 
or wire today: Morse Chain Company, Detroit, Michigan; Ithaca, New 
York. Export Sales: Borg-Warner International, Chicago 3, Ill. In Canada: 
Morse Chain of Canada, Ltd.; Simcoe, Ontario. 

Spring-bushing joint construction of 
Morse Timing Chain serves as a friction 
damping device to minimize noise and 


wear. This new bushing also cuts joint 

vibration and reduces the tendency to 

“whip”; provides for take-up of slack. A BORG- 
| 


Ask for Catalog C60-51. WARNER 
INDUSTRY 








*Trademark 
ONLY MORSE OFFERS ALL 4: Roller Chain, Silent Chain, Hy-Vo® Drives and “Timing’’”® Belts 
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world’s largest plating supplier 


corporation 


detroit 11, michigan 
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There is a customer-service laboratory reserved for your use at all times in 
Detroit. Udylite’s Customer Service teams are established there exclusively to 


cooperate with you in anticipating those production stoppers that arise now and 


then . . . to save you countless man hours and dollars, too. Whether it’s a 
solution you’re not sure of, the choice of the best-possible procedure, or if you 
just want to “‘double check” before starting a big run, this Udylite service is 
yours. Your sample parts are examined by experts under the tightest laboratory 
controls. Pilot jobs are conducted under carefully simulated field conditions. 
Your solutions are the object of precise analysis. Discover how Udylite’s 
complete Customer Service facility can help better your production. And it is 


just one of the many benefits that come to you from Udylite. 


UDYLITE’S CUSTOMER SERVICE TEAM 


...to produce better, more saleable products at lower cost 


% 


A major appliance manu- 
facturer joins Udylite to 
improve his product and 
cut costs. 30 product 
samples in varying grades 
of steel are trial plated to 
compare economy in raw 
materials with possible 
savings in plating. Ob- 
jects: Toeliminate polish- 
ing lines, save nickel, 
cut labor costs. Udylite- 
customer research pro 


vides the answers 
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AUTOMATION NEWS REPORT 


(Continued from page 52 


possibility of generating electricity 
much more efficiently than by con- 
ventional methods. But, because the 
fuel cell produces low-voltage, di- 
added, it is likely 
that it will be used for special ap 


rect current, he 


plication rather than for large 
quantities of power. “Military and 
space vehicle applications might 
make use of the fuel cell’s high re- 
liability, simplicity, portability, 
light weight, and small volume,” he 


pointed out 


CONTROL SYSTEM FOR 
FURNACE-LESS MILL 


Minneapolis - Honeywell’s Brown 


Instruments Div. has developed a 
special automatic control system to 
monitor a million plant 


that makes steel without the use of 


new $33 
furnaces 

The steel-making 
uses hot-blast cupolas to make the 


new process 


iron and oxygen converters to 


change it into steel. Champions of 
which 


1957, claim 


the new process, was pio- 
neered in Germany in 
that it makes a superior grade of 
steel faster and at less cost than 
by conventional methods. 
The will be 


duced in 


intro- 
Acme 
Chicago, IIl., 


new process 
this 
Steel Co. at its 


plant which is slated to begin pro- 


country by 
new 


duction soon. 
The M-H 
regulate the flow of oxygen to con- 


control system will 


verters and control temperatures 
of exhaust 
Each heat of steel, according to 


will need dif- 


gases 


Honeywell engineers, 
ferent amounts of oxygen, depend- 
the composition of the 
steel to 


ing upon 
molten iron and grade of 
be produced. 

Electronic devices will constantly 
measure the flow of oxygen to the 
converters and of water to cooling 
will be 
sent to instru- 
which them 
against desired values and produce 


towers. This process data 


other electronic 


ments will compare 
a signal to obtain the correct flows. 

Initial capacity of the new mill 
will be 450,000 ingot tons annually. 
This tonnage will provide 70 per 
cent of Acme’s requirements of bil- 
lets and slabs for its own fabricat 
ing work. 


76 


) 


ELECTRONICS TO BOOM 

The U. S. 
$14 billion on its 
through fiscal 1970, of which about 


will spend more than 
space program 
($4.8 billion) will go fon 
Elec- 


sur- 


one-third 
according to an 
Association 


electronics, 
tronic Industries 
vey. 

During the same period, the re 
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spec i fic 


in : 
New technica 


port stated, the National Aeronau- 
tics and Space Administration's 
spending for electronics is expected 
to rise from 20 per cent to nearly 
15 per cent. 
Although the 
electronics—is_ the 
matter, space vehicles and propul 
sion systems will get most of the 
research and development money 
through the mid 60’s, the EIA said 
Thereafter, share of 
funds 


payload mainly 


heart of the 


electronics 


space will go up more 


rapidly. 


yansion © 
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2300 Eau Claire St., Schofield, Wis. © Detroit Office: 1302 Cadillac Tower, Detroit, Mich. 
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The electronic industries will payload; data acquisition, reduc- data, it was found that a design 
make three major contributions to tion, and transmission; and guid- guide relating to worms used 
space flight, the report noted. They ance and control of booster rockets. with helical gears was needed 
are: design and fabrication of the e Bell Telephone Laboratories 

therefore established for its own 
design groups a suggested guide 
ANNUAL MEETING of the AGMA covering the design and measure- 
ment of fine-pitch worms and heli- 
(Continued from page 51) cal gears. 


Mr. Knab’s paper was primarily 


not be designed for a _ predeter- tion to the problem lay in the use , . 
centered on the formula contained 


mined exact value of center dis- of a worm and helical gear com- : 
tance except by coincidence.” bination. However, in the ab- " this design guide or ee 
His company decided the solu- sence of adequate existing design ment of worms and helical gears. 

Two illustrative approaches were 
described in detail: one where 
the gear and worm were designed 
for an arbitrary or adjustable 
center distance; the other where 
the gear and worm were designed 
to operate in an exact fixed cen- 
ter distance. 


New Officers 


During the meeting the follow- 
ing were elected to office for the 
forthcoming year: President 
John L. Buehler, president, Indi- 
ana Gear Works, Inc.; Vice-Presi- 
dent, Products Div.—J. F. Mur- 
ray, president, Winsmith, Inc.; 
Vice-President, Technical Div. 
Folke Richardz, consulting spe- 
cialist, gearing products, West- 
inghouse Electric Corp.; and 
Treasurer Charles F. Bannon, 
vice-president, Western Gear 
Corp. John C. Sears was _ re- 
elected Executive Director. 


Elected to the Board of Direc- 
tors were: Robert O. Bass, presi- 
dent, Morse Chain Co.; E. R. Fel- 

the inte owe, II, vice-guestiomt and gen 
< eral manager, Fellows Gea 
a Shaper Co.; and F. D. Weather- 
holt, manager, Gearing  Div., 
Westinghouse Electric Corp. 


Oldest m 


use and insta Granger Davenport, chief engi- 


merica’s reat y 


lled in most neer of Gould & Eberhardt, Inc. 


ehicles was the 1959 recipient of the 
AGMA “Edward P. Connell” 
Award. The citation on his award 


read, “In recognition of his many 


, today’s 
seal 20 years 
Slve se 

an satisfacre 5 h Stry, sill a and valuable contributions io the 
every Order, Cal] a . ie work of AGMA as a member and 

Write chairman of many of its commit- 
tees and of his long service to 
the gear industry in general.” @ 





WAUSAU MOTOR PARTS COMPANY * + 


~~ 
Manufacturers ©, hy s AUTOMOTIVE INDUSTRIES 
= 


KEEPS YOU INFORMED 


2300 Eau Claire St., Schofield, Wis. © Detroit Office: 1302 Cadillac Tower, Detroit, 
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kh 
LUTOMOTIVE 
PRODUCTS 


Distinctive 
STYLING 


Skill ful 


ENGINEERING 


Careful 
MANUFACTURING 


Dependable 
CONTROL 


KING-SEELEY CORPORATION 





Many leading 
manufacturers of quality, 


wheeled equipment specify 


BANRISON 


POWER STEERING 


) 


oo 


. 


PX 90146 . 


Models now available for all medium and heavy 
trucks, truck cranes, motor graders, and wheeled, 
material handling and off-the-road equipment. 


Leading manufacturers of such wheeled equipment as 
shown above offer Garrison Power Steering as stand- 
ard or optional equipment installed at the factory, o1 
in kit form for field installation. 

The effortless steering, increased equipment life, 
greater safety and servicing ease, possible with Garri- 
son Power Steering, have made it the favorite of both 
operator and owner. Investigate its advantages today. 


Power cylinder and control valve installation 
on a White Truck, WC Model. 


4609 East Sheila Street, Los Angeles 22, California 
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can have 
Electrolytic Cleaners 
ever developed = 





Challenging Engineering Opportunities 
at CATERPILLAR 


be a part of the company building the world’s most complete 
line of earthmoving equipment 


responsible positions available in 
RESEARCH DESIGN 
DEVELOPMENT 


Find the satisfaction of growth and 

stability within a grou th com- | E ene Tunes Lanenatony 

pan) where imaginative men are | Design, ignition, fuel and combustion systems 

creating products for highway F 

construction — industry — farms - 

national defense — products 

which build a better world. 

Caterpillar offers top ranking Research and Develop- 
ment opportunities — stimulating 

assignments — professional 


ENGINE DEVELOPMENT LABORATORY 
Fuel injection, turbocharged engines, combus- 
tion, et 


= and personal advancement. You'll 
ii , . VEHICLE COMPONENTS LABORATORY 
associate with the leaders and V } ; 
. ; ‘ New power shift transmissions, transmissions, 
‘ pioneers in this field — and have ouuteale. clutches, tinal drives. 

at your command the finest 
equipment, laboratories and de- 

velopment facilities. Please write us, tell- VEHICLE DEVELOPMENT LABORATORY 


Quantitative and comparative performance eval- 


ing all about yourself. Inquiries 
uation, soil mechanics, full scale load analysis 


are confidential, 
of course 


PRODUCT AND APPLICATION 
ENGINEERING DESIGN 
Engines, systems, fuel injection, tractor, trans- 
(Belou New Caterpillar Technical mission, vehicle configuration, earthmoving ma- 
Center presently adhe construction) chinery. 


SEND RESUMES TO: 
John A. Myers — AI-79 


Professional and Technical Employment 


CATERPILLAR 
TRACTOR CO. 


PEORIA, ILLINOIS 
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Micro-inches 
RMS 


Here’s the quick, 
low-cost way to get any 


Controlled Surface Finish 


Are you paying more than necessary to obtain con- 
trolled surface finishes? You probably are if Gisholt 
Superfinishing is new to you. You are losing time, 
money and paying a premium for quality as well, 
on many jobs. 

With Superfinish you preselect the surface finish 
you need—as high as 80 or as low as 1 micro-inch 
RMS—and you get it faster. at less cost than by any 
other method. Rather than an expensive extra step, 
Gisholt Superfinishing actually eliminates tedious, 
more costly processes. 

Not only do you save time and money, but you get 
a “controlled”’ surface finish, free of smear metal 
with the true base metal exposed —one that provides 
greater area contact for heavier loads and longer life 
in your specific application. 

Whether your job requires a 1, 20 or 80 micro-inch 
finish, setup is fast and easy. Nothing is left to the 
operator’s skill or judgment. Stone pressure and grade, 
and reciprocation rate are preselected to produce the 
finish you require, for job lots or large production runs. 

It will pay you to find out how Gisholt Superfinish 
can cut costs, improve quality and lengthen service 
life on your standard or problem parts. Ask your 
Gisholt Representative or write for Bulletin 1169. 





4 


4 
x 


i | pa Investigate Gisholt's Extended 
MACH INE COMPANY Payment and Leasing Plans 
_ mi Sa [e-] 


bvtue 








Madison 10, Wisconsin 
Turret Lathes * Automatic Lathes - Balancers + Superfinishers - Threading Lathes « Factory-Rebuilt Machines with New-Machine Guarantee 
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(Advertisement) 


Report No. 3 


How periodic drain-a 


d-refill of differential lubricant 


benefits the fleet operator and the car-driving public. 


The American automobile and truck industry has 
been built on a solid foundation of exceptional- 
service products. In retrospect, it is somewhat 
disconcerting to consider that lack of a suitable 
axle lubricant (on the surface seemingly so insig- 
nificant) forced the industry into practices con- 
trary to both good engineering principles and the 
unwritten, but half-century-hallowed, rule of mak- 
ing cars and trucks that were easy to service. 


With the issuance of the A. P. I. and Ordnance 
Dept.’s January, 1959, definition for improved gear 
lubrication, automotive manufacturers can now be 
assured that service station gear lubricants meet- 
ing these descriptions will permit the automotive 
manufacturer to install a differential drain plug 
on all makes and to make regular drain-and-refill 
recommendations in their service manuals. The 
fleet operator will welcome this. Without the 
same dramatic recognition—so will the passenger 
car owner. 

In the field testing of the new improved gear oils, 
it was found that axle failure (with a frequency 
that would surprise the makers of the equipment 


was accepted as unavoidable by truck operators. 
Besides substandard anti-wear qualities, in the 
old oils a great number of the axle failures were 
due to scoring. With the new oils and using regular 
drain-and-refill practices, the antirust protection 
is excellent as well as the high-torque performance. 
In field tests with a logging truck fleet operating 
under heavy-duty service in mountainous country, 
these lubricants completely eliminated the axle 
failure which had been accepted as unavoidable. 


Examination of the collated service experience of 
three major oil companies in field-checking their 
new-type gear oils in truck axles shows that the 
new gear lubricants give excellent anti-wear and 
load-carrying protection under the heaviest load- 
ing. From observation of test parts and study of 
service records, it is believed that the new lubri- 
cants will permit axle makers greater flexibility in de- 
sign for many years of progressively heavier service 
demands— because the margin of performance in 
the new lubricants will take even harder service. 


Automotive Inpustrigs, July 1, 1959 





(Advertisement) 


If you would like a copy of all 
five of the reports that will be 
published in this series, simply 


These brief reports are 
designed to inform all levels of 
management in the automotive 
manufacturing industry of the 
improved axle lubrication now 
pending universal acceptance at 
the policy-making level. 
Technologists employed by the 
industry itself contributed 
enormously to the advancement 
of this narrowly understood and 
highly technical art. In translating 
this improved technology into 


write Monsanto Chemical Company, 
Petroleum Chemicals Department, 
St. Louis 66, Mo. Request a copy 
of ‘IMPROVED GEAR OILS.”’ 

A complete set of the reports 

will be sent to you. 


everyday practice, policy makers 
in the automotive firms are urged 
to review with their own staff 
engineers the excellent work 
which they have contributed 

at the technical level. 





As in truck axle performance, the new gear oils 
give excellent high-speed anti-scoring protection 
in passenger cars, including performance in most 
limited-slip differentials. Although at this time, 
the Ordnance Dept.’s new specification does not 
include a test to evaluate the lubricants for limited- 
slip differentials, ample field experience substanti- 
ates that the new lubricants perform in limited-slip 
axles without sacrificing either the high-speed anti- 
scoring or high-torque performance. 

The greatest benefit of the new lubricants to the 
public will be that the service station operator 
can automatically provide the car owner with 
good axle lubrication, thus removing from the 
owner a responsibility for involved maintenance 
that he does not discharge. 

The new gear oils are nationally available. Over 
30 oil companies have qualified roughly 125 base 
stock formulations. This “‘availability” is of prime 
concern to the fleet operator and the passenger- 
car-driving public. Today, nationwide distribution 
is an accomplished fact. 

Additional information will be provided in the 
next report in this series. 
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Monsanto 


The additives for 
formulating these improved gear lubricants are sold 


competitively in ample commercial supply. 
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LET 

MATHER 
SOLVE 

YOUR 
SUSPENSION 
PROBLEMS, 
TOO 
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ntiiever suspension a/a 
Ah ? O0) 


0B.C 


It’s pretty sneaky of us to infer that Mather was 
in business during Hannibal's day . . . we're 
not quite that old. 


We're pioneers in suspension, though, and feel 
as old as Methuselah (experience-wise). 


Maybe this and our research, design and 
manufacturing facilities can be helpful to you. 
We're “ready and willing, so just let us know”. 


MATHER 


THE MATHER SPRING COMPANY 
TOLEDO, OHIO 
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Check your skill in tap selection with this 


HY-PRO “TAP-nology”’’ TEST 


NICKEL-IRON PART 


Tap through hole with 40-80 tap in missile part 


made of extremely tough and abrasive 50% 
z HSS 2 flute 


HSS 2 flute ‘ $0°%. ir shine 
spiral point GH 2 nickel 0% iron alloy. Machine tapping. d plug point GH 2 


 Semarace, ’ Which tap would you choose? 


Ferrox finish 


The HY-PRO #311 tap with Hy-crome finish (left) produced 5.7 times the number of 
holes per tap obtained with the 2 flute plug tap. 


PLASTIC PART 


Tap blind hole with #8-32 tap in extremely 
HSS 2 flute abrasive high-temperature thermosetting plastic 


spiral point GH 7 : Semi-automatic machine tapping operation HSS 5 flute 
bottoming GH 7 bottoming 


Nitride finish 5 Which tap would you choose ? Hardernell finish 


The HY-PRO #510-5 tap with Hardernell finish (right) produced //.3 times the number 
of holes per tap obtained with the 2 flute spiral point tap. 


STEEL STAMPING 


Tap through hole in thin 1020 steel stamping 
with #6-32 tap. Poor alignment of tap with hole 
Finished hole must be burr-free. High produc 


HSS no flute tion semi-automatic operation HSS 3 flute 
plug point GH 3 


ee Which tap would you choose? < : 


The no flute spiral point tap. HY-PRO #315 with ferrox finish (left ) produced up to 
12.4 times as many holes per tap as the 3 flute plug point tap. 


Call your local If you picked the wrong taps, don’t be surprised. Most tap users 
ae Sener make similar errors, without realizing it, when they buy taps by 
for standard taps — habit,” instead of by comparative performance 
oe These examples show how much it pays you to be right about 
taps. Selection today takes more tap knowledge than ever, with so 
many new metals, alloys, and plastics in industrial use 

To make sure your “tap-nology” is up to the minute, consult 
HY-PRO tap engineering specialists. It costs nothing, and records 

prove it is often the first step to big savings. Write: Dept. A. 


HY-PRO TOOL COMPANY 


DIVISION OF CONTINENTAL SCREW CO. 
o0o0o0o0o0o 000 0000000 0 
NEW BEDFORD, MASS.., U. S.A. 
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Process Engineered 


AX * 








Chromate Conversion Coatings 


Give you 5 additional benefits for Corrosion Protection—Paint Base —Decorative Finishing 


A COMPLETE PROCESS 
ENGINEERED LINE 

Developed for specific applications, there is an 
Iridite to provide the finish you desire, fit the 
equipment you have available and give the 
performance you require. Most Iridite coatings 
meet rigid military and civilian specifications. 


EXPERIENCED TECHNICAL 

SERVICE 
Our large field engineering staff is thoroughly 
familiar with chromate conversion coatings 
and related finishing operations. They'll help 
you check every step in your finishing oper- 
ation to make sure you're getting the best 
possible finish on your products. 


1 


3 PRODUCT AVAILABILITY 


Warehouses located in strategic industrial 


IRIDITE 


metals. Apply by dip, brush or spray methods 


areas enable us to provide you with fast, 
economical delivery on any Iridite. 


4 ECONOMY 


The superior performance of Iridite provides 
low final cost by extending operating life and 
lowering maintenance costs. In addition, 
Iridite gives you a finish that adds considerably 
to the value of your product. There’s an 
Iridite to meet every cost and performance 
requirement. 


RESEARCH AND DEVELOPMENT 
FACILITIES 


If you have an unusual application, we will 
gladly work with you. Our entire staff of 
experienced engineers and chemists, and our 
completely equipped facilities are at your 
service. 


5 


a specialized line of chromate conversion coatings for non-ferrous 


at room temperature 


manually or with automatic equipment. Forms a thin film which becomes 
an integral part of the metal. Cannot chip, flake or peel. No special equip- 
ment, exhaust systems or specially trained personnel required. 


junds ‘ 7 





If you are using chromate conversion coatings to finish zinc, ¢ e 


nesium, silver, copper, brass or bronze — consider the above benefits of Iridite. For 
complete information, contact your Allied Field Engineer. He's listed under ‘Plating 
Supplies” in the yellow pages. Or, write for FREE TECHNICAL DATA FILE, 


Allied Research Products, Inc. 4004-06 EAST MONUMENT STREET BALTIMORE 5, MARYLAND 

400 MIDLAND AVENUE @ DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: L. H. Butcher Co. 

| xn’ axe’ 

| Plating | Chemicals & 

Supplies 


BRANCH PLANT 


Chromote Cleor 
Coatings Coatings 


chemical Processes, Anodes Line of 


Rectifiers Equipment, ond Supplies for Meta! Finishing Brighteners Equipment 
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Another new development using 


B.EGoodrich Chemical «+» materia: 


B.EG 


AUTOMOTIVE 


“Scotchlok”’ Brand electrical spring con- 
nectors, designed to give tons of holding 
pressure in a fraction of an ounce, are made 
by Minnesota Mining And Manufacturing 
Company, St. Paul, Minn., using caps 
molded of Geon by Minnesota Plastics Cor- 
poration, St. Paul. B.F.Goodrich Chemical 
Company supplies the Geon polyvinyl 
material. 





High holding splices with a twist... 
NEW CONNECTORS ARE CAPPED WITH GEON 


Just three color coded sizes of this ‘‘Scotchlok’’ Brand electrical 
wire connector can splice over 400 wire combinations from 6 to 18 
AWG solid and stranded. It consists of a bell-shaped steel spring 
in a hard steel shell, all fitted into a cap molded from Geon 
polyvinyl! material. 

Geon makes a tough and flexible cap. It has a long, conforming 
skirt to prevent flashover. And since Geon can be precision- 
molded, there is a knurled surface to provide finger grip, making it 
easier to twist the connector onto wire ends. Geon can also be 
molded in colors—each of the different sizes has its own color code. 

Geon also provides ideal electrical characteristics. And it offers 
good resistance to abrasion, weathering, and heat, as well as non- 
flammability and low-temperature flexibility. In addition, Geon 
is inert to oil, chemicals and solvents. 

The new U.L.-approved connector is providing permanent 
high-pressure splices for fixture and appliance applications, as 
well as for larger size wire in 
homes and industry. It’s an ex- 
ample of the way that Geon 
makes possible new products, or 
new applications of existing ones. 

For more information, write 
Dept. AQ-3, B.F.Goodrich 
Chemical Company, 3135 Euclid 
Avenue, Cleveland 15, Ohio. 
Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


Yiyibw leit GEON polyvinyl! materials »* HYCAR rubber and latex 


GOOD-RITE chemicals and plasticizers * HARMON colors 


Inpustrigs, July J, 1959 
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oTROMBERG 
CARBURETOR 
WIND !! ste om 


IN MOBILGAS ECONOMY RUN 


Two Dodge Coronets equipped with Stromberg mileage than four out of six cars in the Class B 
Carburetors averaged 21.74 and 21.01 m.p.g. to  6-cylinder field. 

sweep the top two positions in Class D, the low A Stromberg-equipped Studebaker V-8 Lark 
medium-price class, during the recent Los Angeles- gave better mileage than any other 8-cylinder car 
Kansas City Mobilgas Economy Run. in any class. 

The Stromberg-equipped winner gave bette In fact, only six cars—all lighter and smaller— 
mileage than the entire lighter weight Class C in the entire field of 47 shaded the gasoline econ- 
field equipped with other make carburetors. omy record of these Stromberg-equipped cars. 

The Stromberg-equipped winner gave better Stromberg does give better mileage! *REG. U.S. PAT. OFF 








Bendix-Elmira 


Eclipse Machine Division 
Elmira, New York 
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FORD Aluminum Transmission Housings 


get permanent steel thread strength 
with AA/LO/ Screw-Thread Inserts 


Automatic inserting machines 
speed instaliation 
on production lines 





Tapped threads in the starter mounting pad of this 
new Ford aluminum transmission housing would 
have been too soft to resist wear caused by vibra- 
tion, impact and occasional dismantling for service. 


Ford Motor Company uses one-piece Heli-Coil 
Screw-Thread Inserts for greater thread strength 
under dynamic and static loading. With these 
Aluminum housings are drilled and tapped, then transferred to precision-formed steel wire threads, there’s no 
Heli-Coil inserting machines on Ford assembly line. Each machine chance of thread wear or stripping for the life of 
automatically and simultaneously installs three 5/16-18 Screw- the transmission. 
Thread Inserts in seconds. 
Heli-Coil engineers designed and built high-speed 
equipment to install the inserts automatically 
right on the transfer line. There’s 
no production slowdown. 


Heli-Coil Inserts 


@ allow repeated assembly and disassembly 
without loss of thread strength 


@ hold screws or studs securely under vibra- 


tion and impact ; 


@ prevent thread wear, stripping, corrosion, 
galling and seizing 


())- 


@ can be used in standard proportion bosses 
without need for redesign 


«a 


{ 


@are available in a complete range of 
U.N.C. and U.N.F. thread sizes as well as 
spark plug and pipe thread series 


‘ 


Inserts are picked up by air-powered rotating mandrels and wound 
into housing. 


\ 


@ save assembly time, space, weight and cost. 


HEL!I-COIL CORPORATION 
DANBURY, CONNECTICUT 





HELI-COIL CORPORATION 
3207 Shelter Rock Lane, Danbury, Conn. 


Send complete design data on Heli-Coil Screw-Thread Inserts 


NAME__ TITLE 
FIRM___ 


ADDRESS 


Hoppers over the inserting machine have 1500 insert capacity. Air CITY ZONE _ STATE . 
jets speed inserts as they slide through nylon tubes into the inserting E&P s040 
tools. Unit was specially designed and built by Heli-Coil Corporation 
as an integral part of the Ford production line and is the first com- , ATKINS CO.. Ltd. 
pletely automatic inserting machine to have all operations co-ordi- IN CANADA: W. R. wi 18.0 = 
nated into a single unit. 41 Kipling Ave., S., Toronto 18, Ont. 
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Torque Wrench Adapter 


5E 
Radiators) 


di » \ aa ENGINE COOLING RADIATORS 
TAA ‘ 4 4 | | e 
' HEATERS 

Instantly calculates scale 
conversion factors for adapters of . ° 
different lever lengths—set it and read it. 
Provides automatic selection of proper OIL COOLERS 
torque wrench for adapters and/or proper 
adapters to go with given torque wrenches. bad 


THE G20 MANUFACTURING CO. 
pa [STurTevanT/co 142 WINCHESTER AVENUE 


ADDISON [QUALITY). /LL/NOIS NEW HAVEN CONNECTICUT 
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FOR THE STEEL RULE DIE CUTTING INDUSTRY 


THE REAL 


KNOCKOUT AUTOMOTIVE 
a INDUSTRIES 


Eliminate 
Stripping After 
Die Cutting is read by general executives, 


Bernal self-stripping irregular shapes and thin line punches production men, engineers, pur- 
provide absolute precision on the job 
Engineered to satisfy the most critical tolerances of chasing agents and others whose 
Automotive, Aircraft, Radio and Television Industries. 
For Die Cutting:—avtomotive o.k. means orders for those 


body panel trim. Masonite panel 
boards for radio and tv on inee ony who sell to the World’s Largest 

material that is to : : lial ai 
* Leather * Foundation be die cut—with 
* Rubber Board the time savings 
* Plastic * Fibre Board made aveilable with 
° Asbesto: * Carton Board these self-stripping 
* Gaskets * Display punches 

Material 


Write for chart of standards that are available from stock ® 


BERNAL TOOL & MACHINE CO. 


18624 Mt. Elliott Ave. e Detroit 34, Michigan 


Manufacturing Industry. 
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, Do You Have 
Aluminum 
Cylinder Head—aches? 


» 


F.. a number of years Eaton has been working on the special problems 
posed by the design and production of aluminum engines—particularly 
in the field of hydraulic lifters, tappets, valves, valve seat inserts, and 
replaceable valve guides. 

The knowledge and data developed by Eaton research and experimenta- 
tion are at your disposal. Eaton engineers will welcome an opportunity 
to make suggestions that may be just the “cure” you're looking for. Why 


not call on us now. 


SAGINAW DIVISION 
MANUFACTURING COMPANY 
9771 FRENCH ROAD «+ DETROIT 13, MICHIGAN 


92 
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FREE LITERATURE 





Welding 1 

Aircomatic welding of mild steel 
and low alloy steels with CO, shield 
ing gas, including data on the re 
cently-announced Dip Transfer proc 
ess, is described in 24-page Catalog 
ADE-882 issued by Air Reduction 


Sales Co 


Spring Alloy 2 

The properties of Elgiloy, a cobalt 
nickel spring alloy, are given in a 
published 


set and 


26-page handbook just 
High resistance to corrosion, 
fatigue, and the non-magnetic quality 
imong its char 
Elgin Na 


if the material are 
acteristic Abrasives D 
tional Watch Co 


Industrial Aerosols 
“Aerosols for Industry” is t 
of an eight-page catalog which 


1 


trays typical products in a lir 


maintenance and production 


self-spr xy containers. 


aying 
lor code ename 


protective 


Limit Switches 
Fou eavy-duty side 
witche which can “ 

cramped qual *Y around i 
two-page 

available from 


slides are described in 
Sheet 161 
Switch, a division of Minnear 
Honeywel 


Regulator Co 


Indicator Lights 


+ 


Ultra - miniat 


ise in data-pr 


Air Cleaner 
The Dona ne dry-type air cleaner 
or internal combustion engir wh 


ral cleaning stage 


Bulletins 1200 


ssued by Donaldson 


Temperature Control 7 
mechanical sy 


~ line 
rs ne 


Data on an electr 


air or solids 


nit n aircraft, 
ap} ations 


ir-page Bulletir Ps 


rne Accessories Cort 


(Please turn page 


INFORMATION 


Free SERVICE ON 


new materials and components 
new production equipment 
advertiser’s products and services 


copies of technical literature 


Use these postcards for Free Literature listed on these 
pages, or for more information on New Production 
Equipment and New Products advertised and described 
editorially in this issue. 


USE FREE READER SERVICE CARDS 


FIRST CLASS 


Permit No. 36 
New York, N.Y 





BUSINESS REPLY CARD 
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POSTAGE WILL BE PAID BY 


AUTOMOTIVE INDUSTRIES 
P. O. Box 66, 
Village Station, 


New York 14, N. Y. 


UIUUULUNULIUII 


Readers Service Dept 
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Postcord valid 8 weeks only. After that use own letterhead f y de qo item wonted 


Please send further information on items circled below. 
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COMPANY 
PLANT ADDRESS 
CiTY 
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reel INFORMATION SERVICE 


bE eecteglinnn FREE LITERATURE— ( ‘ontinaed 


Pressure Pi Turret Drill 
B ral | t 


Welders Digital Recorder 
Magnetic Amplifier 


Capacitors 


nd further information on items circled 


Ceramic Fiber Mat'ls 15 
4 series of 14 technical data sheets 
ribes the various forms of Fiber 

! fiber insulating ma 

that withstand operating tem 

to 2300 F. The Carbor 


Torsion Testers 16 


ned in 10-page Bulletin 58 


YOUR NAME 
COMPANY are descriptions of a lir f torsion 
ling units 

wh oad indics yrque loads 

CITY .... sila ernately in either direction of rota 


of from 60, 


PLANT ADDRESS 


} 


ribe? 
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w York, N. Y 





Voltage Regulators 


tion, 


eUSINESS REPLY CARD 


‘onnect 
tage St N ary if Mo 4 the nited States . _ 








liquid-fill 
, 6 and 400 ¢ les 


ype singie-phase units are of! 


POSTAGE WILL BE PAID BY 


AUTOMOTIVE INDUSTRIES 
P. O. Box 66, 
Village Station, 


Readers Service Dept New York 14, N. Y. 


fered in ratings up to 180 kva, 600 v 
nd below; three-phase up to 720 kva 
Liquid-filled units are rated up to 
2200 kva, 13,800 v and below. GEC 
1450A. General Electric Co 





“ORDER YOUR 
# 
NEW SUBSCRIPTION ow | 
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continued 
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. S crig 1 Price: To manufacturers in and suppliers to the a 
Diaphragm Seals = et ee A Conta, ae cn. 0 


BF-20 
Marking Devices 


Bi-Metal Thermostats . 
| shale : AUTOMOTIVE INDUSTRIES 


SUBSCRIPTION ORDER FORM 


+ ; + 


manufacturers in and supplier uU 
and Canada, $2.00 per year: $3.00 f 


Self-Threading Nuts 

Engineering and assembly data on Ose 
a line of self-threading nuts which $3.00 for Two Years $2.00 for One Year $10.00 for 
form their own threads while tight 


ening on studs of any malleable ma NAME TITLE 


Please enter my subscription to Automotive Industries 


¢ 


terials, are included in a new eight- 


page bulletin issued by The Palnut COMPANY NAME 
e PLANT ADDRESS 


Tap Reference 22 CITY & STATE 
Tap-size selection data, information PRODUCT MANUFACTURED 


‘lass of fits, limit numbers, and , 
gage data, are among the materia Fayment enclosed 
tained in a new 32-page booklet TANT- 
ad to assist tap user [ts desig ; 
y- Welle Postcard valid 8 weeks only. After that use own letterhead fully de bir em wo 7/1/59 


Please send further information on items circled below. 


Hose Couplings 
The Y H 52 re 
lik-Koupler fitting 


Ul 


Machining of Aluminum 24 


“Autor ic Screw Machir f 


Aluminum” is the title of s 
hnica! hand}! 


ii 


page tec) , 
by Reynolds Metals C YOUR NAME 


(Please turn page) COMPANY 
PLANT ADDRESS 





Free INFORMATION SERVICE 


ee FREE LITERATURE —( ontinvicrdl 


Plastics 





A pocket-sized four-page pamph 
FIRST CLASS comparing the overall properties a 
Permit No. 18 application of 13 major plastic fan 

Philadelphia 39, Pa ilies has been issued by Cadillac I 

tic & Chemical C It 


“Facts About Plastics.” 
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Hydraulic Packings 26 


Sixteen pages of engineering datz 
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Packaging Material 27 
Application f Edg- 


Philadelphia 39, Pa. 


available by Edg-Pa! 


Flex-O-Lators, Inc 
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Clecomatic 
stands alone 
as the only 
automatic 
start and stop 
screwdriver- 
nut runner 
with positive 
torque control 


AIR TOOLS N 


_ AMAZINGLY 
UNIQUE 








1 ic 
tallino Cle nr 
Stalling ecoma 


lusive Cl 


No 


throttle, no 


positive torque control. An ex« 


when the bit engages the screw or nu 
ise, preset torque specincations 


J 


luring actual 


Clecomati 


The Cle 


required per } 


omatic air motor operates or 


»b and tool wear is greatly decreased 


midnight quiet, helps reduce operator fatigue 


ir tool offers such on ciency 
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A DIVISION OF REED ROLLER BIT COMPANY 


f Box 2119 . 
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helps increase oy 


Why GRAPH-MO’ is best 
steel for gages and dies... 


GREATER WEARABILITY 


You get a steel that wears longer when you use Graph-Mo’. Re- 
ports from users show that Graph-Mo outwears ordinary tool 
steels 3 to 1! That's because of the combination of free graphite 
particles and diamond hard carbides in the Graph-Mo structure. 


You can see them in the photomicrograph at right. 


BETTER STABILITY 


You get a steel that keeps gages and dies accurate longer when 
you use Graph-Mo. Tests prove its stability. For example, a typical 
master plug gage (see photo, right) made of Graph-Mo showed 
less than 10 millionths of an inch change after 12 years of use. 


Graph-Mo is the most stable gage steel ever made. 


FASTER MACHINABILITY 


You save machining time with Graph-Mo. It out-performs ordi- 


nary tool steels on the Constant Pressure Machinability Tests. 
Graph-Mo machines 30% easier. Notice short chips in the photo 
at right. The free graphite in its structure enables you to make 
tool steel parts faster. Yet with all its advantages, Graph-Mo costs 
no more than other oil hardening tool steels. For time-and-money- 
savings, better finished products, specify Graph-Mo. There's only 
one Graph-Mo, and the Timken Company makes it. The Timken 
Roller Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: “TIMROSCO”. Makers of Tapered Roller Bearings, 
Fine Alloy Steels and Removable Rock Bits. 


TIMKEN=STEEL 


WHEN YOU BUY TIMKEN STEEL YOU GET... 

1. Quality that’s uniform from heat to heat, bar to 
bar, order to order 

2. Service from the experts in specialty steels 

3. Over 40 years experience in solving tough 
steel problems 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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